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ri{ lOFACE 

^fEriiAXH’ \L |)(>\\<M- IS 1(k].i_\' siK'cFssfiilly ;niinial 

])()\v(‘r ill ur(‘ As a i'('.>ull, tin* tarmiM* (-an c'onipli'lc 

Jiis usual A\()rk in loss limi' liian iHua'Iof'on', and (-an ^ivo 
inin'(‘ allinition In (d‘lV('tiV(‘ and jn'otitalih' niarkiding' of Ids 
prndiKH*. Faians proix'i’lx or^aniZ(‘d for siKS'cssfiil use of 
iniM'lianii'al powin*, snrii a tractor, aia* a means to this end. 

The antlinr oJ’fers this hook on farm maehinery and its 
operation as an aid to I h(‘ mannfaid nrm* of faian (‘(pupimnit, 
to the (hader, (list rilnitoi-, and ser\ ie(‘ man, and primai'ily 
to the farmer himself M is also intendisl for eolh'^’i' eoni’ses 
and for thi^ nsi* of stndmils in thmr latm- prolVssional work. 
Actual ti(‘ld (‘.\peri(‘n«M‘ and ohser\ation ha\(‘ pi*o\’ided the 
material foi’ this \-olnm(‘. Tin* data ari' not limited to one 
loiadity: they are j^cnm-al, and ari' has(‘d on a\(‘ra^(‘s whiidi 
may readily Ix' modili<‘d to med tla* spianfie conditions of any 
re^don or speinal m-op 

It is (>ss(‘ntial that all Ihosi* who work with farm maidiinery 
should understand not only the tractor which supplies the 
nKadiaidcaJ powaw, hnt also th(‘ plows, harrows, haiwesters, 
threshers, shellei’s, and otlnn- drawn oi* h(*It-driv(‘n 

ma(diin(‘s whi('h perform tin* acdnal work of t h(‘ fai'iii. The 
corndation of tin* traidor with the appro])riat{' farm unit, 
and the fiimdion, sizt‘s, held of ojamation, jiow'er reapiiri*- 
ments, and ('apa(dti(‘s of (‘aidi of th('s(‘ units ar(' fully con- 
sidered in this hook. 

i\[any of the cha|)t(ns of tlie mannsmapt w'ere naid iiy 
prominent aj^ricnltnial miiiiiUM'rs, sp(‘('ialists in tin' various 
topics treated. Smdi litm-atnix' as is available was studiia] — 
hut on siw’eral of the snhjecds little* or nothin^' has been pub- 
lished ]iei-etofoi'(‘. 

The autlior wishes to (express liis j^ratitude to the manu 
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factiiivrs of farm operating tapiipmont and tlioir acH-essories.' 
Not alone have they b(M‘n liberal in supplying illustrations, 
but tb(dr engineers, serviee imm, and salesimm liave givcm 
lihei’ally of tlu'ii- time to discuss many of thtdi* proljlems with 
tb(‘ antboi". To the following and otluo’s the' author is in- 
d(‘b1ed: Advaiiee-Kuim'ly ('ompany; S. L. Allen & Com- 
pany; Aiiu'riean S(‘eding Maebine (\)m|)any; Anu'rican Abdl 
Works; A[)])leto]i ManufacI nring Company; Aultnian-Ta\ lor 
Maebinejy ('ompany; Avi'ry ('om[)any; l)al(‘mau Indiisl rii's ; 
Ifebdier Taylor; Jkdb' ('ity Mannfaeturiug Company. 
Hnrcb Plow ('ompany; d. 1. (Ias(' Plow Woi’ks ('om))any. 
J, I. ('ase Tbi'i'shing Ahudnm* ('omj)any; ('lialiimge ('om- 
})any; John Cbalillion ('omj)anA ; ('urtis Publishing ('om- 
pany; Detu’e & ('ompany; dos, Dick Manufact nring ('om- 
pany; Federal l)(‘par1m(mt oT Agi*iculture ; (F'hl Manufae- 
turing ('ompany; Holt Manufaetuniig ('om()any; llulxu' 
i\lanut*a(‘turing ('ompany; Ilyatl Ib)ller Hearing ('omj)any,‘ 
Inlernational llai-M'stei* ('omi)an\ , Joliet ManufacDiring 
('ompany; Letz ,Manura('turing ('ompany; IJteblield Manu- 
faeturing ('ompany; .Minneapolis St(M‘l & .Mac'hinmw ('om- 
pany; .Moline Plow ('ompany; .\ichols ik Shei)ard ('ompany, 
Ohio ('ultivator ('ompany; Olivm* ('billed IJow Works; 
Papec .Atanufact nring ('ompany; l\ock Isbind Clow ('om- 
pany; Roderick Eeon .Mannfaetnring ('om})any; Kosenthal 
('orn llnsker ('onpnniy; i^nssell tfc ('ompany; \. 1>. Rowell 
('ompany; Silver Manufacturing ('ompany; Smalbw Manu- 
faeturing ('om[>auy; Thomas Manufa(d nring ('om[)an\'; d'im- 
ken Rolbu' Ibmimig ('ompany; Traetor A))pliance ('ompany; 
Fnited States Rubber ('ompany. 
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CriAPTKR I 
Tin: PLOW 


• Function. — A plow should rorin a iik'IIow hiyej’ of (‘aihli l)y 
chanixiii'j!: tin* 1(’xtnr<‘ of llio "round from its Inird original 
state. J>y its action it should transIVr vcii’idal ion i’roni the siir- 
fa(‘e of the ^‘round to the nudlow part Ixdow wlu're, toji'ether 
wdth fertiliziM’s, it may d(‘eomj)ose and lilu'rate plant food. 
Unless a ])low loosens .and disinte^'i'ates the son jiarlieles, it 
lias failed to plo\v well 



t'n; 1 a triK toi‘ j)lo\\ . 


Types. — 'riieri' an* two distimd types of plows: tlie niold- 
hofird and tin' disc 'Die latter is a mueh more lasanit di'velo])- 
ment, Both have tile saim* function to perform; they are 
tillage tools. 


The .Moi.I) U»o\Rr) Plow 

Types, Sizes, and Rating. — .Mold-hoard plows may be sub- 
divided into two classes, .sfrri plows and rhilhd plows. These 
classifications refer to the bases or bottoms. Mold-board plows 
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are rated in sizes aeeording to the width in inehes of the fur- 
row \\hi('li Ili(‘v A\d1 plow: RJ-in(4i, 1 t-ineli, or KJ-iiK-li. For 
tractor us(‘ 1h(‘ 14-inch [)lo\v is almost universally employed. 



I'h: 2. — J )iNr t nu tor plow. 


Eor very h^'a^'y plowinj>-, where 1h(‘ pow<‘r is limitisl, rj-int'h 
})lows ar(‘ souK't itiK's us(‘d , and rre(piently, one lli-inch plow 
will serve in [tlace of two ll^-iuch bottoms for us(' with small 
trjictors. 

Rotloms Tor mold-board plows nitiy be dividt'd into three 
common classes: (1) tlu' brc'alou* or sod |)low, (H) the' ^’emu’al 
]’)ur))os(' or turf and stiibbh' plow, and {‘A) tin* stiibbh' plow. 
Many modifications of these art' to b(‘ found, but 1 lie n‘('neral 

(‘lasses art' nearly always 
maintaint'd. 

4h(‘ soil characterist it's of 
a ^ivt'n lot'ality dt'tt'rmint' 
which of tht'st' (linVrt'iit kinds 
is nt'ctlt'd. Plows do not vtiry 
jxreatly exct'pt in rt'spect to 
matt'rial hardnt'ss. Stt'el 
[ilows are more common than 
chillt'd ])lows. 

SIrrI rioirs art' madt' of 
soft ct'Titt'r plow' steel, w'hich 
consists of a layt'i* of low' t'arbon sit'd welded between twm 
layers of crut'ible steel The latter may be tempered to take 
on a hard surface. The soft center "ives this part of the 




TLIK PLOW 


plow riii'idity without hritlloiioss. oiitci-, oi- li;i)-(h sIkm'Is 

^i\(‘ tli(‘ plo^\ ])<i I't tli(“ ii<n‘(l iK's.s wliioli iii;il\('s lor tio<>(l s('oiir- 
iiio- aud loii.ii' \\oar. Kurt laoauoiv, tlh‘ v,,ri (-(.ntci* m\('s tlu‘ 
metal the strength ue('es'^ai.\ to avoid tlu* dauum- of hi-(‘akiim 
(lulled phnrs ai‘<' madt' of cast iron poui’ed ,m;iins1 a piiMM' 
of iron \\lii('h eaut>(‘s it to “eliill” and hei'ome \e)‘\ liard 'Idiis 



/; /’ 

t'le. -4 — Sliowiim ])l<)\\ bolloms 1 Stnlilili' iKiMdin . /> ( ifiici :i ! piwposd 

botidiii , (\ P>ifMl\i‘r bolOdii. n. W'.i lioHoiii, IJ Sloii \ -K ikI 
Itoltoin, ( 'liillcd-plow bolliMii 

ty])e of plow is us(m1 I)e('ause ol‘ its (‘xtreuio hardness, ft h'uds 
its{‘lf very \\(‘ll to (‘ertain soils In ”ra\(dfv or sandy loam 
soils \\hi(‘h hav(' a deei(h‘d limdmieN to \\(‘ar away (wmi the 
hard-t(‘mp(‘r(*d, sol'tw-enlm’ stei'l, this i'\tremel_\ tiai'd. (diilhsl 
iron matei'ial is l)(‘st for plowshares and mold-hoards. In 
some localities it may he found that a soft-eimlcw mold-hoard 
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will ^0 well with ii ('asi-i'liilled share. However, w-here this 
share is used, i1 will be touud that for the mold-hoard as well 
this material is 1h(‘ most api)i'<)})riate. The shai)es of ehillcd 
plow bottoms are distinctive. The illustration shows the most 
common chilled jilow bottoms. 

/Vo//' />o/^u//.s- - -The pi-incipal part of a tractor plow — and, 
in fact, of any plow — is the bottom or bas/v This bottom is 
com])osed of sev/'ral (‘ss/uitial parts, //’o//, .sZ/z/rr, hiudsidc, and 
th(‘ })}()ldd)<)(ird. The //’o// forms th(‘ frame onto whi('h the 
other [/arts are built and held in phu'C relative to one another. 
The sha)‘(‘, whi('h in some locatiti(‘s is (odh'd the “lay,” forms 
the entm'iii^ pai't or, in othiu* words, the “business end” of 
th(‘ plow\ It cuts tlH‘ fiiiM'ow sli('(‘ at tin* bottom and side. 
The mold-board lifts, turns, and pulverizes th(' soil over whii'h 
it ])ass(*s after leaving- the shar(‘. The ///az/.s'/d/' forms the 
j2:uidin“‘ part of th(‘ plow and carri(\s side nsictions, due to 
lifting the furrow* slici' on an angle and turning it. 

Tin* bottoms must hav(‘ proper 
“suction” and pi'oper “land” 
to woii< w'(‘ll. Su(dion is the 
('h'aram'c at the 1ow(m* Ni(h‘ of th(‘ 
])oint of the share which holds 
th(‘ ])low’ in th(‘ ground. Land 
is that clearance on the* landside 
which makes for easy running 
and nnluced fri/'tion. This “land” ch'aram'i* and the 
“suction” clearanc(‘ must b(‘ provided on all plows to 
secure light draft and good work. The suction usually 
varies from ^4 to -Js imdi on differiuit makes of plow's. The 
land varies from J/s V:i in/'h. The share (dearance rarely 
exceeds 1/4 in/'h. In fa/d, all thes(‘ elements should be in pro- 
portion on the same bottoms. The wing of the share should 
be on a plane with th(‘ point. On ti-actor plow's, in fact, on 
any w'heeled ])low, oidy the very edge tomdies. On walking 
plow's, there is a flat surface called “bearing” w'hich should 
ahvays be provided. 



Flo. o. — Sl:U-boli(»m for 
stiiky soil 




THE IM.OW 


Tractor mold-hoard i)lows, as a 'whole, may he siib-i-lasscd 
as “ri^'id frame” and “ ind(‘|)eiideiit ” oi* “Ih'xihle hcvim” 
[)lows. TIu‘ fraiiN' |)1oa\s ar(‘ most ('ommoniy ma(h‘ in '2, 

II, and 4 bottom .^aiigs. Sonu^ may liave anotluo- bottom added 
and be termed or “i>-4, ” or “do” bottom plows. 




r 

Pio. Shewin^^ ].lo\\ sli.ii os I. Sol (-< <-iilor sOm'I . li ('no ililo stool 

patch OM ponil ; r J.aiKlsido of sIkoo show n-iiilorood point. 

Those plows may also be ])()\\(*r or lever lift. 'Phe former art' 
by far the more popular and prat'tit'al lor tractor list* 

Hitching and Field Operation. Ahont st'venty-b vt' per 
cent of the trouble experiem-ed at \hv beginning by operators 
of tractor plowing outfits is due to improper hitching of the 
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})low to tho ti*aotor. .Many times, dm' primarily to an im- 
])ro]a‘r iinderslamlin^’ of the' hilrliniii-, n wlioh' season’s })low- 
in^‘ is {)oor]y done. ’I’o ])1()\\ willi llu' l•|^•id-f raoK', power- 
lift, m()ld-l)()ard ti'nctor plow, llu' i)low slionid run l(‘\'('I and 
tlie bottoms should l)(‘ parallc^l to 11i(‘ pr(‘('('(|]n^ fiin-ow wall. 

It should lain strai^^hl. It should 
('111 the ('orri'ct width. It should 
cut at a iinirorm (h'fitli and width. 
It should *^0 into and out of the 
^a-oiiiid (pii('kly. It should lift- 
hi^di enough to ('lear trash It 
should l)(‘ s('t so that tin' work of 
lift 111^- the furrow on th(‘ mold- 
board is earri(‘d eipially on all (d‘ its wIkm'Is. hkiiluia' in tlassi^ 
matters itK'ans faulty adjustnaait soiiKwvIn'n'. And it iiKuins 
poor plowing'. It may also bring about w(*ai' on tlu' vai'ious 
plow parts that ^\lll ('all for dela\s and early r('pla(‘(‘m(‘nts. 
Taking hold of the w lu'els an instant as if to slop them by 
slipping th('m as th<‘ plow is at work, will (‘asily i-evi'a! 
Avliether all thi'(‘(‘ ha\(‘ nearly (sjual loads. Propiu* load 
(list ribut ioji on all the wheels is important, b(M‘aus(' it 
gi\es the wheel with tlu' lifting d(‘vi('e tlu' proper traction 
to enabh' it to lift (piieklv and (‘ffi('i(‘ntl\ . 

(kire should be exma'isi'd to sei' 
that tin; bottom of the landsidi* at 
th(* heel has the iirojier eleaiaiiu'c 
due to siK'tion. The land ('bairanre 
should also b(‘ uotial ('ari'fully (‘aeb S. -SIimiv sliownii,^ donr- 

(bn'. It I’eveals wlndlier the plow jukI 

‘ . lioint. 

hitch and adjustment are ('orrei't. 

it shows instantly whethei' the ])low’ is running true. A rub- 
bing landside nu'ans (‘X('(‘ss draft, rapid W(‘ar, and (uirly 
replacement. 

It is only necessary to mak(‘ sure that th(> ('orre('t width is 
being cut by the forward bottom. The other bottoms are 
always set correctly in manufa('ture. The cutting width of 
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Running tlio trac'tors with ono of the drive wheels in the 
furrow or both on tin* nn])lowed ground will determine the 
lo(*ation of the centf'r line of pull with referenec^ to the fiu*- 
row wall. With drive* \\h(*(‘ls on the nnplowed ground, allow- 
anee must be made for a (*ertain distance of the drive wheel 



Fio. 10. — Tlu’t'o-boUoei ])l()\v liitclnMl lo Iraclor with ono drivo-whoel 

III hirinw. 

from the edjie of the piTee'dinji: furi’ow wall. Where^ the eent(*r 
line of pull of the tractor iind the ('enter liiu' of draft of the 
|)low do not ('oiiH'ide, it is Ix'st to divide* the* dillVi'e'nee* on the 
tractor draw-bar and oti the* plo\\ and hitc'h midway b(*tween 
these points. It eitlu'r is to lx* favored, let it be tlu* i)low, 


.c(f/rfR hue 



Fig. 11. — 'I'll r(‘o-l)ot loin plow lntcliod lo Irador with both drivo-w'hoi'ls 
on land. 


which means hite'hinjj: closer to the center lim* of draft on 
the ])low, whereas it mi'ans hitching farth(*r away from the 
center line of pull on the tractor. It is this distance, the 
differeiK'e betwe(*n the (*entei‘ line of ])ull and the center line 
draft, that is commonly called “side draft.” 
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Hitching: on tlic center line of “jiiill” of the triu'tor and 
back to the ])low on tliis lin(\ t}iro\\s all this snh' diaft on tln^ 
plow. IIit('liing‘ on the “<'(Miter lim* of drarr’ (tl‘ tlu' plow 
throws all this side draft on tln^ trac'tor. 'rh»* most desirable 
conditions, where no sith' draft exists, can b<‘ found wh(‘re the 
center line i/f drai’t and ceiitin* liiu' oi jiull exaihly eoineichx 



I^’lO, J2. — Tnu'tor w itli <nilv oiir di ivr-w lied, w he li. it iii lie* liii’row, 
makes too much side draft. 

The illustration hhg. 11 shows a I lirts'-boltoiii plow im- 
projierly hitched to a tractor It may b(‘ scmi that the plow is 
not running' true at all. It is, in laot , so badly s(‘l that il skids 
continually. AVorkiiig* a ])low at this angle, as shown, iiuauis 
jioor plowing, hca\'y draTt, and rapid wear ot landsi(h‘s, which 
calls for early r(‘pla(M‘inen1s. 

A hitch w'hit'h throws the plow away 1 rom llu* land is also 
ill list rail'd. This lueans that here, too, poor plowiim is tin* 
result, it also means rapid wear on jilow parts. 




t'jo U’t — Low liileli on limlor 

Not iilone iji IIiom- Iu<> eisos is (liiin;i<;c to Ihc plows, 

but the job of plow ill},' is so poor tliat it iiki\ In' rcliccted in 
the crop grown on that land. 

Both plow and tractor can inisily carry some side draft. 
They ean carry 4 or 5 inches for the average sized trai'tor 
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rating' at a three-four ])]ow iiuu'liine. Larger traetors eoiild 
carry more, althougli it is rarely r(*(iuir(‘(I, sine(‘ the greater 
the niuiiher of plows hilclK'd l)(‘hiiid a li-achor, the iK'arer it 
throws the eeut(M- liii(‘ of draft to lh(‘ center of ])ull oti the 
ti*a('tor. 

'The* j) 0 ()r (‘fleets of a ti-aetor (‘(piippisl with a very low 
liiteh are illustrated. It will 1)(‘ ]ioti(‘ed that in a liiteh of 
this kind, wdaui the tisndor is ns-ed foi’ ])h)wing, as shown, 
th(‘r(‘ is a d(‘(‘i(h‘d ])ull downward on tin* front (‘iid of the 
draw bar of the j)low -that is, on the front furrow^ wlus'l and 
th(‘ land whei'l. The rear wIk'i'I, tlu'ri'foi'e, has less load; 
in iaet, th(‘i'e is a lendeney for it to lift.. A ])low with a low 
or downwai'd slope of draw bar toward tin' tiaudoi*, will, as 
th(‘ plowman tmmis it, run “on its nose.” The risir (uid will 
sway badly and not stay in its pla(M‘. This is tcuoiK'd “tail- 
ing,” and should b(‘ watcdnsl closely All ojierators should 
aim to avoid it for it means im-risisiMl draft, rapid wxvir on 
the shaiH!, and tioor plowing. 



Pic. It — Ilii;Ii liin-h on Irncfor. 


A plow with a hitch too high is also shown. A high hitch 
is just as bad as a low liitidi. In this (cise the tendency, due 
to the pull of tlu‘ tracdor, is to lift the front of the plow^ 
Sine(* on(‘ of the fi’ont Avheids usually drivt'S tln^ lifting devic'e, 
it can readily be seen that taking away part of th(‘ traction 
will effect the lifting. 

A slow acting lift means [)oor plowing. Tin* cause in the 
field of a lagging lift is lu'arly ahvays found .in too high a 
hitch on the tractor. It may also be too low^ a hitch on the 
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plow ok vis, and in sn(3i a oaso shallow ])lowin^r is tho result. 
Soiuctinies reversin^r \]u^ v(M*1ical ele\is on tlu* plrwv, Inniintr 
it bottom sid(' np, A\ill (oiabh' the op(‘rator to a hcttm’ 
hiteh l)etw(‘en the plow ami th(“ traf'tor. 33ie ini('\'(‘ti w'(‘ij’’ht 
distiabution also l)i-inj.;s an <‘xtra heavy load on 1h(‘ rear 
furrow^ W’he(‘I, with result in^^ rapid wear. I'his fault (am 
easily be dete('t(‘d, IxMamse it forees the ojaMMlor to jiiill tho 
^trip rope ten oi- tw(‘l\(‘ li'et Ixd'or*' l•('a('hln^■ IIk' end of the 
furrow^ in ord(‘r to make sun* that the plow is out of the 
"round at tlu' projim* ])lae«\ T\w sanu' Ihinn- may be t imk' 
\\ hen plows ar(* tripped into tlu' soil In siieli (sises a hi" 
area of land is plowis) too shallow ---often dan^eroiisL shal- 
low", as rellectod m tlu' (U-op "rown, part imilarlx if it Ik^ eorn. 



The ('orrei't ])la('(‘ 'on which to hiti'h tlu' vertKad ehwis of 
the plow' is d('|)(uid('ut on load and sod (amdilions. If th(i 
load is earned (apially on all plow wheels, tla're is aiiijili* 
assuranee that tlu' jiosition is about eorreet. 'riiis is h(‘st de- 
termined, as explaima} abon*, by taking hold of tlu' iim or 
tire of eaeh wheel and slifipm" each one in turn as the plow' 
is aetiially at work in the licdd. I\(‘(*pin" an (‘\(‘ on the tracks 
made by these Avlnads will, in a imaisure, lawiad hoAV w(dl the 
load is distributed on all tin* wheels 

(Uire of thf J^Joir — Wheels, (auillers, rateluds, (aims, shafts, 
and ('hains should b(' liibri<ait(Ml thoroii"hly and all bolts kept 
ti"ht to mak(' sure that no jiarts loosen and are lost. The 
tension on sprin"s should be smdi that tlnw will do the w'ork 
for which they are intended. A spring- used to help lift the 
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plow out of the ground should not be set tight enough to 
retard the aetion of the plow when it enters the ground. As 
mentioned l)efor(‘, the r(‘ar or heel of the landside should run 
about one (juarter of an imdi from the bottom, and about that 
mueh fi’om the side of the furi-ow. Oti nearly all ])lows the 
rear furi-ow whe(‘l axle lias m(‘ans for sidting this landside 
clearam-e. On som(\ there is a set siu-ew that allows for very 
careful setting of this part of the plow, on others, a collar 



Fi(i. 10. — An oxampio of good plowing. 


with set screws that permit setting this [lart. AVhere clutches 
lined with a friction surfaced material are used, it is well to 
see that this material is ahvays in good sha])e. Where chains, 
gears, or cams are used, it is well to make sure that these parts 
are lubricated to do their work with the least amount of wear. 
Where plain bearing avIkm'Is an* used, they should be kept 
well gr(‘ased with a gofid grade of eu]) gri'ase. The grease 
cups should be filled twiia* a day and sci'ewed down every few 
hours. Care should be exercised on this score, in order to 
avoid a worn wheel box whiidi Avobbles so badly that either it 
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or the axle A^ill need re])la(dii^. Tlio seraper on tlu' rrai* fur- 
row wheel has an important fiin^-tion 1<) perform, ll removes 
all dirt whieh ac-eiimnlates on the whec^l. Eor this rc'ason it 
should he set just as elose to th(‘ \\h(‘(‘l as possible witliout 
ruhhino-. If s(‘t too far away, a lot of dirt is a('<'um iilahsl that 
stii'ks to the wIkm'I and im‘i‘(‘as(‘s its diamihcu* - -oft (mi tuioii^li 
to raise tlie plow too liigli in the ri'ai", tlius A\eariim' IIk' ])oin1s 
of the share needlessly. Kih'J) this si'rapi'r in its proper plaiM^ 
If the plow is to h(‘ idl(‘ for moro than t\\(‘l\(' or lit'teen 
hours, it will be well to on^ase the bottoms and (^oiiltm' blades 
thoroughly to jireymit rusting. Lridm* no (‘onditions leavi* a 
plow in th(‘ soil (‘vmi during tin* hour for th(‘ noon im^al. 
This preeautioii is ne(*<‘ssary to good si'ouring and long life 
of the plow. Axle groasi' will s(*rve tin* ])urpos» if no otlnu* 
gr(‘ase is availabh‘, but th(‘s(‘ parts must be well unsised, iwmi 
if the [)low' is in a shed and uiidm' <' 0 \(U' Otln'rw ist* moist uri‘ 
will in a short time ruin a good st(“el plow' bottom In tin* 

('ase of ehilh'd plow' bottoms gr(*asing of the parts is not so 
important, although good polnw. 

L'o/d/er.s.-- -The adjust m(‘nt of a rolling coulter 
varies with sod, moisture, and soil dilfei'enees. In faet, in 
some soils and soil ('onditions, ('ouItt‘rs cannot b(* used at all. 
(xen(*rally, how(‘\'(‘r, -1 h(‘y give a (h'cided valm* to tin* j)Iow. 
They redu(*c di'aft and by cutting tin* furrow clean and sharp 
enable the plow^ to lift and puIv(*ri/(‘ tin* sod rnon* thoroughly 
as it jiasses ov(‘r tlu* shan* and mold board. 

A jointin’ is often iisi'd in combination with tin* coulter, 
usually because th(‘re is a thick growth of W(‘(*ds or jicrhaps 
gremi inanun? to Ik* plowed und(*r. For such work tin* 
jointer will hi*, found \'(*ry sat isfai'tory. There may be cas(*s, 
however, in whii'h the jointer will int(*rf(‘r(*. Jn somi* soils 
where scouring is entiri’ly a (jiu’stion of pressun* of soil on 
the mold-board, tin* joint(*r may redu(*c the pressure so much 
that it prevents simuring. In this casi* the jointers should, 
of course, be remov(‘d. Or it may (*v('n be nec'cssary to re- 
move the coulter entirely. Raising the (-oultcr and jointer as 
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should also he set as (l(‘e|) as po.ssihh*, eare hemn- exereised, 
lio\V(*V('i', tliat lli(‘ huh ot tlie ('oult(‘r ddcs not di-aj^’ on tin' 
ji^roiind and gather Irasli and |)erliai)s ('lo^-. pai-t n'lilai'K' if 
the ^i-oinid has Ixuni spi’i'ad with straw or maniirte 
(\)iilt(*rs ( (nitainini!’ 
wood, ('liilh'd iron, oi* 
ste(‘l l)('arin[>:s ofti'ii wcnn* 
and ^'(d vorx' >vol)l)ly, 
hind(‘riri^' t lie u ork of t li(‘ 
plow. 'rii(‘ Ix'st work is 
do?i<‘ w it li a roiiltor w liK'li 
runs |)(‘rfe('tiy t riK*. Tins 
])art, then, should nx-eivc' 
the attention of the (.hov- 
nian. If worn Ix'arlnn's 
(‘aus(‘ th(‘ wol)l)h‘. rophn'o 
tlunn ; in an\ east', waicji 
t heiu ('losi'ly ami oil 1 horn 
freijuoiitly diirnid th(‘ 
day. 



('ottlfcl scKiii 
.Otl 

ltla«l<- |«'iiiiil 


Pl.K a 
l!oi(lsi<l(> and 
ol I .Sft- 


When ant i-f rad ion Ixairiims are used m tin* (-oiilti'r tln^}' 
need no s])e('ial alt(‘n1ion Tlu'y assnri' a triu' rnnniiid »'oid- 
ter and j^ood (‘oidtor porrorinaiu'e with a niininiiim amount of 
wear. However, lh<'\ sh< aid he taken apart <nid eleanecl 
thorouti'hl_\ with km'osime oma* a week and r(*paek(Ml with ^ood 
(‘up ‘*’i’'‘dse Hr('as(‘ that is iisial for wlnads of automobiles 
is satisfac't (U'y. K\en 1 1 ansrnission i:reas(‘ is ttood, Init h(‘ sure 
in any (-asi' that it is a hist class luhi-K-ant. 

Iiulfpcndf uf riou's ddiesi jilows an* usually made 

wdth a minimum of ti\e or six bottoms. 'I'Ik'n may lx* made; 
in siX'tions of si\, ei^ht, ten, or twel\e bottoms (xieli, so that 
when coupled up in a unit for fiidd use ilx'y ma\ have as 
many as twenty or tw('nt\-four bottoms. Tlx* si/(* tractor, 
the soil (xmdit ions, and the size farms to lx* jilowed, deti'rmine 
this. Th(‘ eif^ht and ten bottom ttantJis an* tlx* most ('ommon 
for the larji’e]' traidor outfits Tiiesi* lar,u<’ ‘;’ands may be ])ower 



I-’K!. 11). — An indojxnulonl-boiiin i)low with soil i)ulvoriz(n'. 


Thest^ ])l()\vs, lio\V(*V('i', iieed soiik^ s|K'(*i;il (‘Jir(‘ and ^Hljuslmoiils 
difrej't'rit iVoin llu' otiiofs to jJi'ood r(‘sulls ldi('S(‘ ])l()\vs 
are usually sliii)j)(‘d “kuoc'k down.’’ ’Fliat is hcMsiusi* hastes 
and frames are entindy s(‘|)aral(‘ and ot‘ eonsiderahle si/e. 
They must, tluo'erore, he set up Tor use. Adch^l to that, they 
must he finally adjust(‘d in th(‘ lifdd. These adjustments an' 
for depth, for eorrecd width, and for eori-eet horizontal and 
vertical adjustuK'Uts, \\hi('h means levellinj^' th(‘m. The func- 
tions are of course those of all plows. Bottoms of the variety 
mentioned above are generally used also. 

Hitching . — What has just heen said above about hitching 
rigid beam plows applies to these* larger units also. Ilowt'ver, 
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there is not the daii<?ei‘ of trouble due to misali^*nment, side 
draft, ete., that is so eoninion with th(‘ other ))l()ws, ])eeanse 
these units ar(‘ usually so imu'h wider. 

Tlie ('i*oss(‘d (diain hit(‘l) shown iu th(‘ illustration will lx* 
found satisfa(*t()i‘y. Tlx* tiling- to lx* sure of, is to o(.t tlx* 
eliain lon^^ (*]X)u^‘h so that turns can (‘asily lx* ina<l«*. It’ the 
tra('tor has a hi^ii draw bar, tlx*re is a tendeix-y to lift tlx* 
front ('7x1 of tlx* plow f^anj^’. This is r(*nx*di(*d hy nx'rely 
h'lij^'t Ix'ninj^- tlx* ('hains, and it tlx* traetoi' draw bar is adjust- 
ah](‘, Ijy 1ow'(*rino it to about 1(5 or IS iix*lx*s fi'oni tlx* fjp’ound. 
But tlx* Ix'st ri'sults ar(* obtaiix'd by hit('hin^ as ('losfdy as 
])ossibl(*. An “A” hil(*h may also be us(*d, but is not so con- 
venient for turning. 



Adjustments. — Sirx'c tlx* beams ai-e uxlepc'ixlent, each one, 
often as many as tw(*h'(*, should work in harnx)ny udth eveiy 
other one. The hi’st adjustnx'nt to lx* made is the su(*tion 
of the ])low' bottom. Six'tion is |)rovided on the standard, 
which is usually ol' cast material and hingt'd to the plow^ beam 
at the rear upper eixl (h*nei‘ally a wood or cast-iron breaker 
pin is fuj'nished to allow^ tlx* plow to ti'ij) and to swing bac'k 
if an obst rix't xiii— six'll as a hxl(h*n stoix* or stump -is (*n- 
counteri'd. Extra break pins of wood or iron should always 
lx; ('arric'd in the t(X)l box of the plow. If new oix's an* honx*- 
made, be sun; that th(*y are exai't dupli('at(*s of those originally 
furnished with the plow'. Never substitute a bolt or anything 
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else for this safety measui-e; it is plaeed iiere for proteetion 
and sliould always he* us('d. Be sure that when wood break 
pins are used all are of full size. Er(*(pi(‘ntly oih' will be one- 
half or tlii’ee-ciuartei’s sh(*ar(‘d before it is noti('ed, yivinp: the 

])l0W too llllH'h SU(‘- 
tion and piittin^^ a 
heavy lead oti tin* 
p:a<i‘(' wIkm'I The plow 
then tends 1o lam 
d(‘e[)(‘r than olhei* 
plo\\s, wears, and 
adds (M)nsi(lerably to 
th(‘ draft, besidi's do- 

F[(;. 21. — T\\o-\\:i.\ plov for hilNidi' woik. |a)OJ’ WOl'k. 1 he 

ph)\\s ar(‘ usually s(‘l 
for eorr(‘(‘t siK'tioii but this should be ('he('k<*d on a level tloor 
or paved str('(‘1 that has a smooth surl'aee. 

Aft(M’ y(‘ttin;U’ llu'^e plows s(‘t up, il is W(di to oil thoi’on^ddy 
all ino\in,ti’ parts — partienlai’ly tie* triiek and yaye wheels — and 
star! in th(‘ field. Tin* fii*sl thin^' to do in lh(‘ li(‘ld is to sid th(‘ 
h‘V(‘rs foi* the (h'sired d(‘pth. This ('an be done (^asily and 
fjuiekly. It is important in Ibis work that all plows ari^ work- 
injj: at exaetly tlu' same dejitli, whi(di is ^’overiUMl by tlu^ 
whc'els. 

Aftei' sneh adjustment for d(‘[)lh and siK'tion is ma(h‘, ad- 
justnient for true runninj^^ should follow. Adjustmemt for 
tru(' runnino- is important, bevause otherwise' tlu* plow te'iids 
to swin^’ to one side or tin' othei'. Bumpers an* usually ])ro- 
vided to pri'veiit interhx'kin^ of the beams. Pro])('r adjust- 
ment will reveal that eai'h plow follows the tractor in a true 
lin(', and does Tiot crowd tlu' adjoining plow. In making the 
adjustnu'Jit, look at th(‘ front ('iid of tin' beam; this is where 
the b('ams are hiii^(‘d d'wo s<*t screws are often provide'd, with 
a lock nut. Set thes(‘ to make the i)low run true. Eoosenin<Jf 
or ti^htenin^’ oik' or the otlu'r will do this. SoiiK'times a plate 
with slotted holes, thron»ii which bolts i)ass, will be found 
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here, hnt the cidjnstJii(‘7it is one oi' niovin<>' om* end or tlie 
othei* forward or 1o tie* r(‘ar In this sani<* plai-o, too. ar(‘ 
])rovided the nu'ans for adjust ini;- tlic j)lo\v lioii/oiitally, in 
\vhi(di diriM'tion it is e(|nally inipoi-taid that liu' plow run 
true^ — that is, S(p scri'ws or sloltcsl lioh's ari* us(*d lirrc 

for setting- each j^'an*.^' or two, as tlie <'as(‘ may he, so that, tlu‘y 
work in a hori/oiilal or hwi^l position, 'llir plows do tiuur 
l)(‘st wa)j‘k and at th(‘ 
h‘asl (‘xp(‘ns(‘ of 
])0W(‘r wlum i-unnin^ 
tru(‘ len^'t hwis(' and 
s(‘ttin<^ s(piar(‘, or 
tru(‘, honzontall\'. 

Adjustment to this 
(uid ean most (‘asil\ 
h(‘ made w ith tin* out- 
fit in the field, ('ai'('- 
fui ohseiwat ion will 
rev(‘al wheth(‘r th(‘ 
plows woi'k well, ir 
they show a temhuiey 
to (U‘ow'd OIK* anolh(‘r, or th(‘ outside plows seimi to run awaiy 
from tlie ri'st, then there is ine()rr(M't adjustmmit at the pku'i^ 
mentioiK'd. 

Whi rls. — Th(‘ ^ay(‘ w In-el s(‘r\’es to ^o\ern tin- di-ptli 
of plownnj 4 ‘ and (-arrN tin- plows win-n out of tin- j^'i'nimd. ^fln; 
independent lieam type ol' j)low r(*(|uires a j^a,i!t- wln-i-l for this 
])urj)os(*. Ea(-h single bottom, or sometimes a set of two, 
is earri(-d by one wln-i-l. 

Tin- ^‘a^e wln-t-ls in-ed |)artn'ular att(-nti(m. (kirryinj^* a 
hip: load, as tliey do, and b(*in.n‘ hx-atc-d in a I’ather inaec-essible 
])lae(-, tln-y rart-ly ^(-t tin- att(‘ntion tin-y aetually rc-quire. 
They ai’e a(ded upon liy tin- ])low'-lift in^' nn-c-hanisms. In some 
instanees this liftin<^ dexim- is eont. lined within the <i:a^(‘ wlu-el 
itself, ])artieularly tin- jiowc-r liftin<»' typw This In-avy duty, 
therefore, (-alls for spi-iu’al attention to tin* work of lubrieating 
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fields for plowiiirr vvitfi trcjetors. One of these is layinf? out 
the field to be plowed ip) in a series of “lauds.” These 
lauds may h(‘ lar^f* or small, and, therefore, mak(‘ the numlxu’ 
of back fiii'rows and d(‘ad fui’row lai'^(‘ oi’ small lu this 
method, th(‘ plows ai‘e lift(‘d at tlu‘ (Uids of tlu' lauds ^^hile 
the traetor tivivels ov(‘i- tlw* h(‘adlaud. Th(‘ oIIkm' UK'thod is 
plowing' ai’ouud the fitdd ('Oiitiiiually, iu \vhi('h (‘ase the 
plows ar(* hd't iu tlie ground all tlu' time. Iu this lattcu’ 
method, i)lowiu<»' may lx* dom^ from the ('eut(‘r of tlu' field 
out or from tlu' oiitsuh' <*d^(* iu toward the eeuter. 

Th(‘ first ('ousid(‘ratiou iu any (urso should be thoroughly 
^j^ood j)lowiu^. Iu oth(U- words, th(‘ (pialily of th(‘ work should 
receive first ('()usid('raliou. This may su('eess'rully be done 
re^^ardless of tli(‘ mauiK'r iu which th(‘ fields ar(‘ plowed. 
(V)veri]i^- th(' ^r(‘at(*st uiimlxu* of a('res lu a day is au ittuu 
that must Ix' eousider xl s('riously, be(‘aus(‘ it makes for eeo- 
uomieal fi('ld work, Th(‘ si/(‘ of the outfit afid tlx' size of 
th(‘ field to be ])low(xl 
are factors I hat must 
be tak(‘u into ('ousid- 
('ratiou Tile (diar- 
a(‘t('r of th(‘ laud, 
wIuTIkm' hilly or 
level, is also au im- 
]x)rtaut fai'toi-. 

Plowiuji; fields “iu 
lauds” is pm'haps the 
mori' j4'(‘ueral [irac- 
ti(X‘. This is due. 
largely to th(‘ fa('t 
that when horses 
wer(‘ us(xl this (uis- 
tom ]U’e vailed. lu- 
vestigatious made by agi'iiudtural (uigineers reveal that when 
this method is used about of th(‘ total tiiix* iu the field is 
oci'upied for turning and traveling on the headlands. In 



plow out well. 
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otlirr words, of llie tiin(‘ spent in IIk* field is not used 
for })lo\vin^'. 

Flowing' fi(dds in the otlnn’ niiuinei', FcM'pin.u tlie plows in 

tli(‘ ‘i'l'onnd eontinnally, 
iiK'ans that acdiial ])low- 
in*^' IS doiH' ('ontinii- 
onsly, with no lini(‘ lost 
foi- trav(d on lu'adlands. 

FaniKM's l)ull(din \o. 
lOio, piihlislu'd hy tlie 
Fnid'd Stall's Di'parl- 
nii'iit of A^rii'iilture, 
shows many dillerent 
plans of layinji: out 
fields for plowing ^\illl 
traetors. Fi^nin’s 21), 2d and 4) n'pn'simt three of these dif- 
feri'id iiK'thods foi- plowing (ii'lds whrre tin' plows ai'i' ki'pt in 
th(' ^'I’oiind ('ontinnallx hh<^ni‘e 41 shows an irri'^'iilar fii'ld. 
All fields of this nature, whi'tlier of a rej^ailar or an irref^ular 
shape, may he plowisl by ki'i'pino' tlie [)low's in tlu' ^’roiind 
eontinnally, Whi'ii 
sneh methods are nsi'd, 
the eorni'i’s usually do 
not ])low' out full, and 
it is customary to run 
dia<]^onally am’oss the 
field to elean iij) tlu'si* 

('orner turns This 
method permits plow- 
all the time with- 
out lossi's on hl'ad- J.’„; ‘_»7. (’niter (l(':i(l furrow in Ih'M luid 
lands It affords a <‘<)UI(' out even on nil sides of field. 

phin for doin^' the 

gri'atest amoinit of work in a dtiy This is diit' to the faet 
that plowunfi' is j^oiii^* on all the time. Where the farmer can 
carry out such a method and accirstoin himself to this plan 




flu. *jn riowinii iiround on<’ sitmle 
l);i( k liii'i'ow I'lons lell in mound in 
turnini: < oi iin s 
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may bo duo to tracdor trouble' or lo plow trouble'. Tlie'ii, too, 
thoy may be due te) turning- eeii the' beadlaiiels. While' turu- 
iujy on the lu'aellauds is lite'rally ne)l a slop, yet the' preeee'ss 
of nleewinir is eh'laved. It is e-h'ai' that the' sliorle'i- the’ 

tie'Iels the’ moi'e' time’ will 
be* spe'iit I iirmn^’ abe)ut e)Ti 
the* he'aellanels. If a sin- 
^'h' “ll" bed teem we'i*e 
ke’pf plow iii^' e'oiit inually 
tor a te'ii-heeur elay, at a 
i-ate* eel' thre'e' mile's jeer 
lieuir, 1.24 ae-re's e-eeiihl be’ 
plow eel A twe)-be)ttom 
phew woidel e'e)\'e'r S.4S 
ae-re's, a 1 hre'e'-beetleem 
Weeulel e' 0 \e'r 12.72 aeU'e's ; 
a foul -beet leein plow' w oilld 
e*e)ve'r 16.46 ae-i’e's, and a li\ e'-beittemi plow 21 2 acre’s. 

h'reem bulh’lins issue*el l)_\ the* 1 )cpa id ine'iil eel* A,urie*ull ure 
it has be'e’U fouiiel that the’ a\e*ra^e' elay's weerk eel’ pleewing’ in 
elifferent loealities in bedli spriim aiiel fall weerk i.s — 

() ae-ics [»(■!• (lav with L' liottceii uatii^s 
7.77 “ ' ‘ ‘ l)(it tom ‘ ‘ 

1(1 43 ‘ ‘ ‘ ‘ ‘ ' ‘ ‘ H »ol I ('tit ‘ ‘ 

The fig'ures here* ji'iveu we*re’ iiiieloiihte*dly oathe'reel freem farm- 
ers ivho plowe'd “in lands." It is ('e*rlain that by jilow'inji’ 
around the tie*lels e-eent inually as me'iitione’d abeeNe* that these 
capacities may be mate’rially inere*a.se’d 

Tile’ ti^nire’s r('prese*nt a ve’ra<.ie‘s, whie'h are’ he*ino- obtaine'd 
in actual piaie*! le'e*. From the the-eere*! le-al elay’s work, at 4 
mile’s per hour, it is plain that the* ave’ra^e* trae-tor in prae*tiee*, 
wdth a tw'o-bottemi ‘i'anjj^ |)low, eloe*s 2 IS ae*re‘s h’.ss, whe’re'as 
witli a 4-botte)m ^an^’ plow, 4.1)7) ae'i'e’s Ie*.ss are done’. This 
is ae'counte’el tor by fre’ejiie’iit steeps anel turning- een the he’ael- 
lands. If the ope’rator eef this outfit wdll, the’refore, care'fully 
♦ Bulletins No 1004, lOJI.V! 003, 710, 103.4, S14 and 007. 



Fig. 30. — Plowins* irre'milnr in'lds in 

liimlv 
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analyse his fu‘l(ls as sliowii in the para^i'aph on “Laying out 

I-'helels, it is ('\ uhuil lluit tluu'c* is an oppoi‘tnnit\ to incretise 

the iis('fnJness of such an onllil i'onM(h‘i-al)l \ 

'^riie plan ot jilowiim lands w Iku’c' the Iractof is ki'pt yoin^’ 

(M)nlinnally and ri'plouinu 1 lio ('oiann-s wIkui tinislu'd should 

he an aid in i^dlin^ nia\iinuin capacitN out of an onifil. Situa^ 

the (juality of tli(‘ work 

is in no \\ay r<'du('(*d, it 

should l)(‘ t h(' ])urpos(* ol‘ 

e\'ery tiowtu* farmer to 

r(‘uienil)(‘r this, and 

work ae<a)rdiiiyl\ ddm 

method may be used in 

field of any sliap(% woi-k 

ino' out just as well in 

scpiare and reidanmilar 

, , . ' , I ii. ai -PlowiTiti iiiciiiil.M ticlds with 

ficdds as in Irianyidar . ..m unions nuahod. 

and irre‘i,’ulai*ly sliapc'd 

fields. (’iH'eks, ^uIIk's, and wood lots freipimdly ai-eount for 
iria't^ularit i(‘s in fields, and tins imdhod will lit in wadi for 
eapamtN work' in plowing' with the tractor. 

Draft. Idle lollowiny tahh* yivos soim* tiiiures on tin* draft 
of j)lows (Mivi'rinii some ji\(‘ hundri'd t('sts of ])lows madi* 
during' tin* past sexam >ears. d’liesi* lionia^s, t lunad'ori', pia'sent 
av(‘ra^‘(‘s on niaiij tesN made in j)ra('t irndlx all our ^lain 
^^rowino- slat(‘s, and in ( kmada Av(*ra^es aia* j^ixam ami the 
r('sults of t(‘sts in eaidi ease are (dearix shown The lio-ures 
do not aiaamnt for impropei- hitidiin^- llit(diin,u is an element 
that materially afhads th(‘ final rc'snits. 



DtiXCT rm St,»i \k 1 ' I m u of l'''ri:Kow Sfi^tiom 


Sinidv sell 
Saiidv loam moisl 
S.amly lo.am di \ . . 
Sandy <dax loam momi 
Samij <da_\ lo.am diw 
(da_\ loam moist 
(day loam dr\ 

II(‘a\y (day dr\ 


W4 


Poll 


lids 


4 (i 
.0-1 i 
<17 
(j 7 
7-S 
tmin 
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Draft per Square of Furrow Section— C ontinued 


Tlenvy (doy sod 

Virgin Frnine l:ind — td;i_\ moist 
Virgin Proirie In ml (dny drv 
Gnniho moist . 

Cnnibo dry ... . . 

Dry nd(d)e 


KCll Pounds 

ll-ld 
I (3-i S 


P'roul this tal)lc one (-an ri'adily iindiM’stand wliy some trac- 
tors, in ('crtain localities, pull ])li)\\s with eas(‘, ^^dlil(‘ in others 
thiis is a dinimdt job. If llu* opmaitor of llu' trai'tor Avitl 
familiariz(‘ liimsidf A\ith th(‘ soil I'onditions under whicdi the 
tractor is to work, it will lx* iinudi (‘asii'r to appreciate what 
he may (‘xpind in thi‘ way of pmd'ormamn* with his tra('tor 
and plows, and also wlKdlim* it is Invst to ns(‘ a plow^ with tw'o 
14-inch bottoms or tw'o 12-in(di bottoms, or even a ])Iow' with 
one Ih-iiudi bottom. A fact that shonld not he lost sight 
of is that plowing n)) a grad(‘ with tin* tractor will take 
considerably more jiowei* than rnnniTig on level ground. A 
good rule to follow is to add lA of tin* tiaudor’s wi'ight 

for ev(‘ry P/ in grade to tin* draft of the |)low's as tigun^d 

out fi’Oi]i the tahh' given ahovi*. With a tractor of 2800 

pounds wi'ight, t h(U*(d'or(*, going up a gi'adi* of 2%' (2 ft. in 

100 ft.) 2A' of th(‘ wmghl or (2 X -800 jmunds) = 84 
pounds, should he addml to the draft of llu^ ])lows, as figured 
from th(‘ ahov(' table to suit tin* soil that is Ixong plowxxl. 

Pheld tests ri'vixd the fact that improper hitching i-an add 
as much as 24/o to the draft of a jilow' on a three-bottom 
tractor-gang Addl'd to this is the fact that poor plow'- 
ing is hound to he the result of such hili'hes. Poor plowdng 
not alone adds draft, wliiidi means addl'd expense hccause of 
the increased fuel used, hut jeopardizes the cro]) yields, which 
means a loss in output and consequently reduced income. This 
is vitally more important. 

According to Prof. J. W. Sanborn, a plow wall show its 
lightest draft when set to cut the wddesl furrow of which 
it is capable, lie also states that 42 per cent of all draft 
is used up by the share and the landside. 
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At the Utiea trials, eoiidiieh'd ])y the Xew York A‘ji;^ri('id- 
tiiral Soeiety, it found that do j)(‘r rent of tlu' draft of 
a plow was ('aus(*d hy the (Mittiii”' of llu* furrow sli('e, do ])er 
cent ])y the fj-hdion of the sole of the i)lo\\, ;ind 10 p('r eeiit 
hy th(‘ work ol littiu”’ ;md tui’niii^* lh(‘ furrow. 

Sanhoi’n also uiad(‘ souk* l(‘sts to d(*t(‘i'Miin(‘ what ('tfc'ct a 
rolliiio- coulter had on draft and tin* follow ijio- (jthh* shows his 
ri'sults. A plow siiuilai' to a sod t)i-(‘ak(*r plowin.t;' t wo-w'ai'-old 
clover sod. 





l)K \FI’ i’KR 

iM^mi'M I'.N’r 

Sl/K 01’ P'l’KKOW 

roT\o i)ie\ri’ 

IN' 1*01 NK.S 

.'^gCAKK INCH 
H'l KKOW 

S !■ ( 'r 1 0 NT 

Sod plow w it h w tu‘('l v'oultc) 

7. ■»" \ r» OS" 

L’tlO ' 2 ~> 

:t .111 1 

Sod jdow willioiit wilt'd (‘oullt r 


:n.U7) 

t d.i.'j 

Dift'eroiit'o .... 

.“...tlM" X 1 1 .■)" 1 

1 7.7)0 

1 

D'Jl) 


This shows that tlu* coulti'r r(*du('ed the draft 120. SO p(‘r cent 
and addcul to that did a Ix'tlc'r joh of plowin<^‘. 

In a s(U‘i(*s of t{'sts ('ondueti'd later on soil that was ('on- 
siderahly drier than Ix'fon*, tin* follow iiii;' lal)le show’s the 
results : 





DR \r r i*KK 

K.NT 

.si/K oe ecRKOW' 

'I’OTMi DUM-'T 

IN I’Ol NDS 

.spl’AKK INCH 

ei'RROW 

SLICK 

Sod plow’ with wheel t'oiilter 

(5 17" .\ I 1 1)1" 

7L4..1.') 

1(1. SO 

Sod plow' without wheel eoiilh'r 

d n.t" X 1 lM7" 

ddt.Sli 

s.did 

I)i ffereiiee 


r. )..");! 

11. 1 84 


Tn this the use of rolling- ('oidtcu's reduced llu* draft 120.84 
p(‘r ('ent per j)low’. 

In a sei*i(‘s of t(‘sts made at the Ohio State* rni\('rsity to get 
a (‘omparison h(*tw('(‘n the* draft of a disc ]dow and mold-hoard 
plow under the same* conditions, the following data w^ere 
obtained : 
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DRA KT TER 

ri.owf 

SI/.K or CURliOW 

TOTAL DUACT 

IN COONDS 

SQUARE INCH 

OE FURROW 

SECTION 




I'OUNDS 

IMold-ltojird 

ir.7" \ 

di:!! 7 

() OS 

J)<)u])lo I)is(' . .... 

10.1" \ 1!" 

7S.'). 1 

(i.::o 


Tliis shows ii slii^iit savinj^' m powao*. In i^('iu'ral, Iiowcvcm*', 
the fai'l tlial a disc plow iiia\ .uo itilo a ('(‘rtaiii l.md and <lo 
the w'oj’k thal a inoldd)oard plow nii.uht not do, c\cn at c'on- 
sidcrahly nioi'(' c\pcns(‘ of pow('f, would make it well woi'th 
wfiil(\ ddiei'(d‘oi‘(', comparisons of the power rc(juir('d to plow 
with a niohkhoai'd and disc ar(‘ nol so important. 

It is wtII to laoncmlHM* that rcdiiciMl dr<d't -or p(‘rlia))s it- 
should he termed “li<;iit drat‘1 does not, always mcaji ^'ood 
plo^vill<:^^ (lood plowinj^' will rispiirc' mon‘ jiowcr than ])()or 
plowinj.^* at the saiiK* (h‘pth and in tlc' sanu' sod. Tw'o jilows 
of dit‘feJ'(Mit make, [ilowant;- the same (h'jitli, the same' width, 
and in the same soil umh'r identical (-onditions, may show a 
i^ast diircM’ciK'c in draft j)(‘r* s(piar(' inch ol‘ furrow section or p('r 
bottom. It is W(‘II to rmncmlKo- that to imikc comparisons 
at all it is neci'ssaiw to hav(‘ like ('onditions Plowing is im- 
portant and (h'smwes a jrrmit (h'al of (‘onsid(>ration fro'ii iho 
operator of the traidor and of th(‘ plow, (lood work should 
always he the first ('onsidm-at ion. 

Tin: Disc Pi.ow 

As previously stall'd, the fumdioii of disc plows is the 
same as that ol’ the mold-hoard tyjX'. Tlu'y ari', howevei’, of 
more recent devi'lojimcnl and I'onsidi'rahly dilfermit in di'siyn 
and (‘onstrmd ion. 

Types, Sizes, and Rating. The most common lypi' ai'c 
lever or hand lift, and automatic or powi'r lift. The former 
is the earlier tyi)c. To do away wiih the nei'essity of an 
extra man on the jilows, the ])ower lift was developi'd. By 
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the aid of a lifliiio’ d(‘vi('e, drivaoi fi-oin ooe of llie wlieels, 
usually tlu* land nluM'l, lh(‘ Irac'tor o|)(M-aloi‘ ('an ('ontrol the 
“lift inj^^'-ont ” of tlu' ground or ‘d(‘Hm^‘~in” of tli(' [)lows by 
merely pulling' llu' trip ro|)(‘. 

T)is(' })lo\\s, lik(‘ mold boiird ))lo\\s, ar(‘ rat(Mi in sizes by 
tin* iiumb('r of discs IIumm* arc in t lu' plow j_ian^\ 3dics(' (Uses 
vary in diamc'U'r oji differcnit nialo's of plows fi’oin 31 indies 
tg 38 and (Wini .‘lO mdu's Tli(‘ most ('onimon size, liow(‘V(‘r, 
is 31 or 3() iiK'lii's in diani('t(*r. lliis \\ oiild [lermit plowing' to 
a d('])tli of 13 inelu's. Tlu' widlli cut by a disc ])lo\\ is It'ss 



I 'ld erJ. 'I'op \ i-'W til I III I't'-di'M |»o\\ t'l -III 1 disc plow 

than bv a mold lioard |>lo\\, .nid \ari('s Ironi (> indies to 10 
in('li(‘s. SoiiK' makes iiia_\ c\(‘n be set to ('lit a wider or nar- 
roNver furrow. 31i(' most ('niiinion width, liow(‘ver, is 8 in('h(‘s. 
Disc ])h)W i^aii^s 1‘or tiaelor use, liki* mold-board jilows, may 
b(‘ had in siz('s raimme from two discs to d^ht or tini. Tin* 
three and four disc sizt* is tin* most popular and on this size 
an ('Xtra dis(' may often b(‘ atUe-hed wluni plowinj^* ('onditions 
will ])eriiiit. l)is(' ])lows, t herd on', ar(' rat('d as two-dis(', 
lliree-dis(', fonr-disi', et('. I nh'ss spcf'ially not('d, the discs 
would jirobably b(' 31 or 31) iik'Ik's in diam('t(M'. llier(‘ are 
sli^iit diffi'n'iK'es, bid onl\ in sm'h it(‘ms as apply to each 
maniifai'lni'er ’s (h'sij^ns. 
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Hitching and Field Operation. — It may be seen from the 
illustrations that hiteliing disc plows is eonsitlerably ditferent 
from that of any oUkm* type. In the lirst plae(\ th(‘ shajx' of 
the furrow eut is dilfenmt. It has a round liottom as illus- 
trated. IVlost dise plows may he set to eut 6, 8, oi- 10 iiudies 
wide. This does not necessarily mean a eoi-resiioiuling differ- 



ence in dej)th. Depths ar(‘ sixMiri'd by h'viu* adjust iiu'uts and 
the use of disc blades of different diameters. 

The width of tlu* furi’ows is usually iiu'asuiMMl from peak 
to peak at the bottom. TIu' d(*pth is usually measurial to 
the bottom or dee])est part of th(‘ furrow. Tlu^ width eut is 
usually d('termined by the jiowiu’ available or tlu' hardm^ss 
of the soil. If, th(‘refor(‘, very hard soil is to be plowixl, h‘ss 



Avidth should be used to rediux* th(‘ draft. It will also do 
better woi’k bec-ause each dise will have h‘ss ground to jilow. 
On pra('ti('ally all modern dise jilows there is jirovision made 
for varying tlu' width of (uit. Fsiially a seric'S of holes or 
notches on tin* main frame allow’s for this. Freipamtly they 
are marked to facilitate this work. It is rarely necessary to 
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ehaiip^e a setlinji;' after the I'orreet or most prai'la-al width has 
))(*en (h'termiiKsl hy fh*ld work. This, of roiirs(‘, dcpemls, as 
said above, on soil ('ondilions with l•(‘t'et•(‘ll<'(‘ lo Imi'dru'ss or 
pow’er available. 

The ('ent('r lin(‘ of draft on a dis(' plow falls eonsiderably 
nearer the furrow wall than on a niold-))oai-d foi* the same 
numbei* of plow’s. This is dm* lo their [leeuliar aidion in tin* 
soil and also llie nar- 
i-ow(u* widt h w hi('h t hey 
('lit. As said b(‘for(\ 1 la; 
w'idtb ('lit is small 1)(‘- 
(tause of its ('oiisidor- 
ably harder or h(*avi(‘r 
draft, o('('asi()n(‘d by I h(‘ 
soil eonditioiis in ^\ hich 
dis(' plows ar(‘ to be 
us(*d. On a plow', how'- 
(‘ver, of 4 dis('s ('utlin<^^ 
say (j or 8 hk'Ik's wide 
and 10 iiK'lu's (l(‘ep, Hu* 

('(‘liter line of draft 
would b(‘ api)i‘o.N;imat(‘Iy 
0 inelies from tlu* '(‘d}i,(‘ 
of the ]ir(‘('(‘(liu^' furrow’, 
but this is not a set 
figure. It will ('iiang(‘ 

\\ ith the hardiK'ss of t Ik* 
soil, with tlu* pounds 
pull, t}u*ri*f()ri‘. Tlien, loo, (hi* angh* at whu'li tlu* disc is set 
has an inlliu'iu'i*. Tlu* trai'tor op(*rator, how(*\'('r, ^\ill easily 
lind tlu* (‘\a('t jihu'i* on (lu* plow’ to whi('h to ('oiiph* his draw 
bar or ('bain. If tlu* plow t(*nds to “tail” that is, if the 
rear part er(*eps t(u\ard the land and out of tin* fui'row — it 
will be uee(*ssary to hiti'h u(‘ar(‘r tlu* land or tlu* right-hand 
-side of tlu* plow’. Tlu* i'ev(*rs(* is triu* if tlu* jilow' “tails” 
toward the ])lowed ground. 



I'"Ui. t'l'oiU VK'W sluosing Iiitfli 

(>l l\\(» \\illi siiij.rl<* ('ll. (ill. 

Xulc sU'criii” (Ir.ni link lor front 
I 111 row \\ lii‘(*l 
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The point of hit('h on ihe traetor di’aw l)ar, if it ean be 
set, should he eonsiderahly loAvei* than wlien iiiold-board ])lo\vs 
ai'e used. rsuall\, I'roin Id to PJ inidu's in ludj^iit from the 
ground will Ik; found sal i.sfaelory. If llu' 1ra('toi' draw bar 
will not alhov sueh low liilehin^', it may he necessary to 
lenj:i1hen the hiUdiin^' bar or (diains ('onsiderahly, part ieulaidy 
in deep plowing'. It is a good i*uh‘ to use as short a (diain 
as i)ossihlc and hit eh it as (dose to the (Kmti'r of pull on the 
tracdor as eonsisPmt. Tli(‘ ordinary hMigth re(]uir(‘d with a 
traetor draw bar height of lO or 1 2 imdues will h(‘ about 48 or 
50 inehes long, whiidi will piuaiiit (‘asy turning and, in giui- 
eral, ])r()V(‘ very satisfaidory and praetiisd. 

Th(‘ rear furrow’ wlicnd servers as a steadying' member in 
plowing. It should set so that it holds tin* plow’ in lru(‘ run- 
ning line. In otlu'i* woi'ds, the disi* plow, lik(‘ tlu^ mold-hoard 
type, should run trm* and straight. Tlu* Ix'st way to tt'st it 
is to ohs(‘rv(‘ that the land wluKd runs pm-fisdly trm;. ddiis 
should not show aii\ sign of an angh‘ Skidding aetion of 
the ])low instantly riweals imiiropin- adjustmmil somewlu're 
and this land is a good “hdl-lale.” Oftim llu' nsir furrow 
wlieid has a sid screw adjust numt that jimmiits giving it a 
little “lead” away from th(‘ land. If eaiad'ully set, it will 
help to k(‘ep tiu' jilow running eorriKdIy. Fnder no eireum- 
stanees should this rear furrow wlKsd hsid toward the land. 
It should h(* set very eaiH'fully to gd it to work i)ro])erl\’. 
This is [lartieiilarly tru(‘ and mh ietsihh' when plowing a land 
with a eontiiiuoiis furrow around tlu' liidd. 

Th(‘ front furrow whecd should also h(‘ set to run true. It 
requir(‘s only a vei\v litth* to steady tiu' plows and help them 
to run true. Newer have any “lead” on the front furrow^ 
wheel aAvay from th(‘ land, or els(' it will he hard to ke(‘]) the 
plows of)(*rating eornaMly. It may he lU'cessary, due to very 
hard plowing, to lead this whe(d eonsiderahly and in sueh 
eases it should he toward the furrow’ w'all. This adjustment 
usually is made by a drag-link or bar w’liieh is coupled he- 
tw’een the wheel spindle itself and the draw- bar or draw 
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{'hains. Tliis, it Avill ho s(‘oii, is also llu* stcno-iiif^- dovit'o for 
the ])lo\v, and Ivta^ps it Follow in^’ the tra(doi- ])ro])erly, a inal- 
t(M‘ of inipoidaiKM', ])a rt i('ulai‘l\ w luoi [)low'iny ai'oimd and 
around a tif'ld (-out innoiisly. A propco- hit(di on tin' dranv- 
har, how'(“\(M‘, will eliminat(‘ an\' I (ouh'iK'N' <»!' tlies(‘ wlaa'ls to 
W’oi-k (‘illi(M‘ to or from tli(‘ land Tlu* perFecd liiteli will foree 
the plow to run ('xaotly strad^^ht In sin-h (aises, t!i('s(‘ Avlaads, 
^ with th(‘ land w le'el, wdl h,»\(' onl\ to snppoit tlu' dis('s to 
l<e(‘p tlnmi ^•nnnlny“ at a nmtoiaii d(‘plh. 

Owiii”’ to th(‘ fact that th(' pow('r lift <lise plow’ has so 
many mor(' pieces and parts than tin* hw('r hl'l, more a<l,)nst- 
namts m'cd he made. 

'rh(‘S(‘ \ai‘ions joints 
ai'(' all fitted, and un- 
less e\(‘ry part !>; 
k(‘pt s('(‘(ir('ly holte(J 
th(‘ riyidity is eon- 
siderahly r(Mln('ed 
Ckir(‘ should he ('X'U’- 
(dsed, theiaddiaa to he 
Niiix' that all holied i-'ic dis. - pI(,\\(m1 

joints ai’e alwa\s 

vc'i’y well s(‘(Mii-ed and liyht. It is important to sei* that this 
ty])(‘ plow is alw-'.vs i-nnniny h‘V('l. The laaar w luad should \)v 
set pi’o[)(n’ly so that the spriny in tlavse various parts wlum 
nmhu' load do(‘s not throw lhi‘ plow out of Iim* (Mionyh to 
pri'vent its proper work. The vcu'lieal hitch (ui dis(‘ plows 
should he ('onsidmaihly lower than mold-hoard typi'S. 

When several yanys an' to hi' hiti'hed hehind the traidor, 
a hitch, sui'h as h('l•e illnst I’ati'd, is di'sirahh'. It Avill com- 
])licate matti'rs to hitch with yanys, \ et wlii'n I hi' lands are 
larye and tlii' jiowi'r is axailahle, it (-an he doin' sni'i'essfully 
and economii'aHy. The whole prohh'ui is afti'r nW one of 
linal results. Sini'c tin* disc plow is made for diltii'nlt plow^- 
iny jobs, one yany insti'ad of sevei'al is most commonly used. 
1' urthermore, it is di’sirahle hecanse of the hitclnny prohleins. 
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Till' liiU'liino- has an iiifliioncL* on tho tuniinjjj-, which compli- 
cat(*s inattci’s instead of siinj)lifyin" them. 

Many tiim's tlie fanner will find })lowin^* so difficult that 
it is almost, and often it is, im])ossihle to keep th(^ plow in 
the gi'ound. It will Jump out continually, parti(Milarly at tlio 
rear end. It may h(‘ said that < 4 'ronnd as hard as this should 
not be plo\\(‘d, yet i)lowinji: must he done. In siu-h ('as(‘s 
W(M<j:hts may he added to the j-ear furrow’ whei'l. Even a, 
sj)(Mdal ('xti‘a luvn’y wtu'cl, [)lns the wiM^hts, is soimhimes 
lUM'essai’y. On some iilows as mindi as 3(10 pounds ('xtra 
W(Mghl is added to iielp hold the plow in tlu‘ ^'round. 

In most localities 
wher(‘ dises ar(‘ us('d, 
])low ino- may he doin', 
in lands, hy iiu'thods 
similar to thosi' used 
in mold-hoai‘d |)low- 
iny^ \Vh('r(' lar^'e 
ai-('as ar(' to In' 
plow('d, continuous 
])lowin<.»’ is h('st. The 
most ('ommon imdhod 
is tin' tnrniny^ to tin' 
h'ft. This n('(‘('ssi- 
tates In'^'iniiin^^ at 
the outi'r ('d^'(' of tin' 
field, and ^nanlually 
woi-kin^ tow'ard the 
center. Tu mill'll the 
corners nu'ans of 
('oin’se runniiiy^ U]) on the j)lown‘d ^•ronnd with tin' tractor, 
in oi'der to hav(' I In' jilow’s (ml out tin' corin'rs. Even if this 
method is us('d, it is desirable to plow' tliroii^di the field 
diagonally, to plow' tin' corn('i*s thoroughly. Hy usings the 
method of starting’ in tin' c(‘nt('r of the held and workings 
outward, it is (nistomai-y to turn to the rigjht. in this 



Fk;. oT. — A siiml(‘ four-disc i)low. Nolo 
n'jjr I 111 1 ou -w Ik'cI Icadiin; a\\;u from 
land. 
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method the tractor docs not n(‘cd lo travel on the plowed 
lands when turning’. It is (Mistoniai-y lo jiisl as when 

})loAvin^‘ with the mold-hoard plows, loojnn^u at Uk' (oul until 
sul’tic'ient land is a\ailal)l(‘ I'nr ('onlinnous uoni.e It will be 
nei'cssary to jilow through the ('orners diagonally to Ix' snr(‘ 
all the land is thoi'oii^hlx plowed and i'csuIn Tor the disc- 
harrow'. 

S(‘r<ii)f'rs ai‘e usually tiirnished with all disc- jilows. Thes(‘ 
ar(‘ of various sliapi's and d(\si,mis dduur purpose is to sc'rapi* 
the plowcxl rurrow 1‘rom tin* disi- and help turn and puh’erize 
it in soils A\her(‘ this is n<‘('essar\ . Sticky or waxy lands will 
not (dear tlu' disc without tlu* aid of the scrajier. In smdi 
lands a s(*rap(U’ should ht^ carid'iilly adjiistiMl as to Ind^'lit 
and an^dtx Tlu' f^'i'catest risk li<‘S in sidtiiiu' the scrajier so low' 
that it will imuasise i hi' draft of tlx* jilow (‘onsuh-rahly, dui* 
to the fa^'t that the sc'rajxw l(Mids to leiiioxa* and turn tlu' fur- 
row too low' on the disix 'This fioint is important and maals 
s[)e(dal (-aiax A ^'ood riih' to 1‘ollow is alwa\s lo s(d these 
scrajK'rs as hij^h as possihh* and still |)ermit them to do tludr 
work of (deanin;^' tin* disc- hhuh* and turning the furrow slic(‘. 
In soiiK' dry or hard land plowing, tlx* scrajiers may Ix' ri‘- 
mo\’('d (uitiridy. Ihux' t Ixw’ will lx‘ found reallv' to liindm* 
^' 00(1 jiiil verizin^’ Iry their aition on tlx“ furrow slieix If it is 
[)ossihl(‘ to do j^’ood work without them, they should by all 
means be hd't oft. In many ('as(‘s wixux* jilowinti,’ is dom* at a 
rale ol travid ol trom to )> miles pen* hour, tlx* s(‘j'a])(‘rs 
will [irove of no value. In smdi instamx^s tlx' draft of the 
plow' will be matmaally low(‘r than when they aix' used. 

Capacity. — ^Tlu* amount of woi-k that may be dom* in a day 
AV'ith a dis(' plow, like that of a mold-board jilow, di'jimids 
on the si/A' of jilows used i width cut ), tlu' rate of travel of the 
tractor, and on tlx* si/(* of tlx* lands Ixdn^- jilow (xl It is safe 
to say that on an avm'a^e of from I*"'! to 2 a<u*(‘s jier day may 
be jilowed jier disiy cuttiiio' 7 oi- S imdx^s widix This is from 
‘ 11/2 4 acres for a two-disc jilow', and from 01/4 to 6 acres 

for a f>-dis(' jilow, 7 to <S ac-res Avith a 4-disc, 8';4 t<> Id with 
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a r)-(lis(' and lOy^ to 12 \\itli a G-disc plow. This accounts for 
a rate of trav(d of al)ont 2*-^ nidcs an hour, and in average 
sized lands as will Ix' i^einM'ally found in loealitit's wlnu’c disc 
plows art' usimI. Siiux' ])h)win<;’ with tiu'st' plows is done 
nndei* unusual ('ondil ions, it will ht' saft' to assuuK' that 
the rate of travel will i-ai't'ly extx't'd 2*_. miles ix'r houi- for 
disc plowing. Wlx'ii ix>w(‘r is availahh* and eouditions favoi’- 
able a sj)(‘ed of 2 to 2)1/, mih's au hour is dt'sirahh'. 

Draft. — Sint'e dise plowing is usually doix' iu localities' 
wdiere tlx' j^round is vtuy slx-ky as wt'll as where' it is vei'y 
dry and hard, it follows that llu' draft pt'i- plow, or ])er iixdi 
of fiu’i'ow' setMiou turiu'd, is oi-cati'r than in mold-hoard 
])lowdn^‘. In stick\ oi* so-t-alh'd w'a\ lands, the soil is dam]) 
and heavy; and while it is ri'ally mort' a (piestion of jirojier 
sconrins’. the ai-tual draft pt'i* s(|uar<' iiK'h of furrow^ seedion 
is about that ^ivi'u for jzumho in tlx' table on i)ag(‘ 29, 

Dry adobe may, at (x'rtain tinu's (d* tlx' yi'ar, and in ci'i’tain 
lo(*alities, show' a draft of at h'ast twiei' or thri't' times that, 
given in the tahh'. It is safi' to assume that in geni'ral the 
figures gi\'en in the tahh* will a|)pl\ to disi' plows as well as 
mold-board plows. Tlx* type* of plow' has h'ss inllixuxx' than 
tlx' type of sod. 

Repairs. — Sinee tlx' sluin' is the “hiisiiiess ('iid” of the 
mold-board [)low, and siixx- it does tlx' most work, it usually 
wears the most. 2dx‘ treatment givi'ii worn shares (h'pemls 
on the material from whieh tlx'y are iiuxh'. Soft (‘('liter steel 
shares are most (‘ommonly used. Soft (‘cntc'r st('el, as ex- 
])lained ])reviousl\ , is made' ol' two pieces of crucibh* steel 
W’elded to eac'h side of a ('('iiti'r px‘(‘(‘ of low (‘arboii soft steel. 
The twx) steel mati'rials are about -y.-j of an inch thick, while 
the centei* is about '^ 1 of an iix'b thick. This gives a ma- 
terial that ('an be Ix'iit to tlx' shap(' of a share or mold-board, 
and hold this sha})e, while the outi'r layi'r of stei'l is hardened 
or tempered to a glass hardness. In manufacture they have 
a eriKuble stei'l ])i('('e welded to tlx' ])oint, as shown in Figure 
6 at 1>. This adds I'xtra stei'l when' the wear is most severe. 
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Shares also wear away rapidly aloiij;' tlieii- e(l^(‘s and at the 
wilier. Ci’iK'ilde shai-(*s are inad<‘ of a piee(> of ('riK'ihh' stiad 
tliroii^'lionl . It is a solid jiiatcn-ial and tak(‘s an (‘xtiantady 
hard temper, tn this (*as(\ liowi‘\ei', it is pi'ox idl'd with the 
additional stead poitd, as in tlu' soft (aMitc'r share's 

SharpriiuKi Ihf' Sh(ir(' - hhenre* 40 sliows a haill\ worn soft 
('enter steed shares d'o u‘e‘t this re'-pointeal am! sharpe'tieel eadls 
/or al)h‘ hlaedvsmit liiim’ Whe'tlier this work is tei he done by 
tile* farmer, in Ids own 
re'jiair s}ie)|), or by tbe^ 
regular smitliy, it must 
be done* e'orre'e'tly. One^ 
of the* be‘st ways is to 
^et a plate* of I'niedblt* 
ste’e'I and we*hl em, as 
shown. \\y feillowiin*- 
this nie*thod, the* worn 
share* may be* sharp- 
ene'd-- 01 - poinle'd, as 
it is ofti'ii ternu'el — 

aiid 1) r e) ii h t brieds 

, . Fm. ‘ts. — Ift'aliiij; a shao*, pi ('paralory 

nearly te) its eiri^inal !<» lianma'i me; vdu.' I<*r shnrix'iiinus 

shajK*. An old tasp 

make's a •j^oexl jilow pe*int. It may be* se*e*n by first drawdiij^ the 
te'inper anel be'iieliiij^- it, as slmwn, how we*!l the* rasj) h'nels 
itse'lf te) this weirk. d'o we'hl it to the* share* is tlie* e)bje*e't. ddie 
hanellin^ of sueh work is be*ye)nel the* purpeise* eif t he'se* ('hap- 
ters. The* purpose*, of e-eim'se*, is to ^'e‘t as ne*ar the* ori^'inal 
shape* as ])ossibh*, anel tei draw the* emtside* eir harel ste*el pieH'(*s 
()\Ti* the seift es'iite'i* anel pro|)e*idy we'hl the*m se) that when 
hardened the*y pre'sont a harel sharp euittino' surface* to the^ 
j^rounel. 44ie* niimbe'r of time's a share* sheadel be* sharj)e'ne*(l 
depends on the* soil in wbiedi it is used. Dull share's should 
never be used. 

(Vue'ible shares are* i)re*fe*rably use*d in j^ritty sand and 
such soils as would wear away the outside e)f soft center stock 
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too i’a])i(lly. To sliai‘|)(‘Ti, or ])oint, they may l)e heated and 
drawn out on an anvd. Fast shar<‘s with ehilh'd snrfaecs 
and ed^'i's aia* also foi* ns(‘ in such soils, and are (wen liarder 
than ('rueil)h' shar(*s Thc'y reiinire ^rindinu- to sliari)(m tlunn 
only. A Li'rind-stone or (nnoiw v;h(H4 will enahh‘ tlie opei*ator 
to do this sat istaetorily 4di(‘y (-aiinot he hamnu'red at all. 
Their use is ('oiiliiu'd to soils whma' eitlier of the ollun’ types 
■would wear awa\' too rapidly to he |)raeti('al. 

After a soft (‘(niter sliar(‘ lias laani re-pointed and a ('hilled 
surface i-e-shar])en(‘d threi' or four fimi's, it wlW Ix' impossible 
to j^et aiiywh(‘re mnir its orijj^inal 
shap(‘ and it must Ix' rephu-ixl hy 
a new shar(‘- Fri'at ('ai’e should 
)x‘ (‘\(‘r(*is(‘d in doinjj^ this work to 
he sur(> that the suet ion and the 
land of the shar(‘ are llx' saini' as 
w luni t he share was tkwv. 

'rile illustrations show a I'lwv 
steps in this pnx'ess of sharpen- 
ing plowshari's which may help 
one unfamiliar with lh(‘, work. 
Slij^'ht variations in the way of 
doin^ it will always lx‘ found. 
Experience will riweal th(‘ easu'st and best way. Temper- 
ing is im])ortaiit, of cours(‘, and must h(‘ vm’v eaix'fully 
done to insuri' a hard surfai'c*. To t(‘st tin* hardiu'ss is also 
important. JA* hnniking the (‘ormu- off an old fih‘ and using 
its shar|) ed^^i* on the surface of the share, the hardness may 
he triinl. 'rh(‘ sharp eoriHu- of the tihy wIkui jnx'ssed as if to 
scratch the surfaixx will slide o\ei* it as though on glass. If, 
however, tlu're arc* any soft sjiots, the* Hie will instantly sti('k 
and dig into them. This is a tim* t('st to determine* tin* surface 
hardness of any plow bottom. These surface's should b(* liard 
enough so that tin* tile will not take hold, hut slide around 
very easily without any ti'mlemy to stick. After tin* share 
has been hardened — or tempered, as it is very often termed— 



Fig. .‘)0. — I riiiTinx'riii" sotl- 
c<‘iit('r steel shale for 
slmi’pening. 
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it should 1)0 ^rouTid aud oaia'l'idly [)()lish(‘d To a good 
oleaii, smooth surtai-o such \\oi*k should lx* paiiisl akiug. 

t^harpen'nuj f hr f)tsr. Tin* dist- plow I)lad(‘, liko the sliare 
of a m()ldd)oard plow, should 1)(‘ sharp to do good woi'k. The 
best iiKdhod of sliai-pcuiiua il is to roll tlu* edg(‘s. TIk' sliar[)en- 
ing angh' should alw;i\s lx* on llu* outside, so Hud il will out 
elean and do it in tlu* (‘asiesl w:iy If llu' ('dgc miisl 1)(‘ shai'p- 
ened by grinding, the grindiim should always be doin' on jlu' 
ontsidi' of th(' blad(' Wlx'ii grinding is done, (-art' should 
be e\'(‘reis('d to k('('p from heating th<' blade, beeansi' this 
sofd'ns the iiu'tnl b\ drawing any d'Hipi'r it m.iy Koll- 

ing, howi'ver, is jiri'fi'nible and wli('re\er fac'ilities ai’»‘ in'ml- 
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able, tliis slionld Ix' done, Ixx'ause in this rolling pnxx'ss the 
nx'tal is ('ompressed,* gi\ ing di'enh'd l(‘nd(m('y to liardi'ii 1 lie 
('idting edg(' ol‘ tln^ (list- bkide 

I^alchiiKj the Mold-Honul — If the shin of tlu' mobbboard 
luis bei'Ti worn away, a new patch of erneible sti'el or a [iiec-e 
of file stei'l slionld Ix' wi'hh'd on tlx' worn plai'e. Pare 
should Ix' tiiken not to disturb the shapi' of this molddioard, 
or it may pr('\'('nt tin' proper working of tlu' |)low 1di(' mold- 
board should tin'll be ground at this repairi'd [ihnx' and 
polislu'd V('ry (Uin'fnllx to gi't a smoolh surfai'e. 

Sfr<ii(/ht<iiiii(/ I hr Uninis This, loo, is an expi'rt s task 
and should Ix' \’ei’y eiiri'fnlly doin' '^PIk' (‘\ c* is the best 
straight (*dg(' and A\ill r('\('al jnsl where the beam must be 
harnmci’i'd to get it straighl. A very low In'at should be 
used to be sure tlnit tin' lx*aiu is nol injnin’d I su.'dly only 
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one beam of a two- or tliree-hottom plow needs straightening. 
Tlierefore, it is always a ‘i.ood plan to sea* that th(‘ la^paired 
beam is exaetly lik(‘ tlu' otluM's on tlie plow — tins nders to tlu' 
bend of th(‘ bisim — and nnh'ss it is done and all beams are 
exaetly alike, tie' om'-bottom may not \\ork \\(‘ll In fai't, 
it may throw out of aetion the others whereby oidy oik;, two, 
or tliree are used. Particularly is this true wluu-e it is s('t too 
deep. 

Since sharp plowsharc's hav(‘ bism so stron^iy laK'omuuMided 
in the ehapt(U' on [)lows, tlK‘ following- data, by Sanborn, 
are <^iven on this subji'ct 

Tn a s('ries of tc'sts it was found that an old share r('[)ointed 
and shai’])eu('d by a smithy showed a dilb'rcMK'C in draft ot 
f).7 per ('ont in fa\oi* of a dull point on tlu' saiiK' plow, but 
an advantaiie of -hi pc'r c('nt in favor ol an (UitiiM'ly new share 
over the I'esharpmu'd one. 

IIene(' tlu' importan('(‘ of having' the propeu* shape' and (‘d^’e 
on the share. It illustrates very clearly how miK'h power 
may lx* entire'ly lost <lue to dull share's on plows. Anothe'r 
^meiel ('xaiujih' ma\ be' e-ited wliK'h is woi-thy of some' e-onsid- 
eratiein. During' the' simmu'r of IbOb, at the Winnijie'^' xMoteir 
Trials, tw’O plows of six bottoms e'ach anel ol the* same make' 
anel the same' sl_\le‘ of botteims. |)r(*sumably cutting' the* same* 
(h'pth in the same* soil and on the* same* elay, showe'<l a eliffer- 
ene'C of 4o pe-r e'e'ut in di'aft '^fhe dillVre'nce* was at t ribiite'el 
mainly tei the' fact that one* was a new jileiw with ne'W' bottoms 
espee'ially sharjie'iu'd, while* the* otlu'i* had b(*cn useel for 
several months pre*vie)us in plowing' harel steeny lanel. 

I nsTr:RS 

Function.- -The* liste'i* is, to all inte'ulsand purpose's, a plow. 
It has all the* e-harae-terist ics of tie* i)low anel is use'el for the 
same purjiose* as a plow. The're*fore, what has been said about 
the functions of the; plow' and about plow' materials and e*are 
will apply eepially well to listers. 
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41 sliows llial a lislci- is pracl'K-ally a double plow. 
It will be noticed that llierc' is a mold board and siiaia* on 
each si(b' of Hk' e('ul('r. 

Tlu' us(* of t bis nia- 
eliiTie is (‘onlinial to 
l(U‘alili(‘s wlieia' tlu* 

|(>a’onnd for wlu'at, 
cotton, ())■ (‘orn is 
list(‘d. SiK'li lo(‘alit i(‘s 
ar(‘ often s('ini-arid, 
and tli(' pur])os(' of 
plant in<>’ the ui*ain in 
list('d ro\\ s is to inalu' 
it possible for the 
ground to ^atlu'r tlu‘ nioislure in the fiiia-ow wIkm'c tlu* s(‘ed 
IS to b(‘ planti'd, to riMider it h'ss likeix to blow during windy 
W’catlu'r, and to fiu'ilitate bianjiin^' the riduas down onto the 
roots of till' plant during* cult i\ at ion to o-c'l Iheiii well (-ovtua'd 
and to ('onsinwe moisture by lh(‘ miihh. 

Types and Sizes.- I han't n-ally tin* same s1\h‘ oT lister is 
made by each of the \arions mann I’act nrm's, although laudi 
imn'hine has eliaraeterisl n-s of its own. Maehiiies ai(‘ mad(‘ 
that will plow ('itli(‘r a single row, or two or three rows. 
Mnlt i})Ie-row maeldnes ar<' made with sc'ttin^s that allow 
r()ws to b(' planted from ;>(> to IS iin'hes apart. Adjust immts 
can be made wliii'h will pmaiiit this. 4'he (dioiei* of one or 
tile otlun* depends on the l'(‘rtilil_\ of tln^ sod. Ahu'him^s of 
levm* lift or powaw lift are inaxMirabh'. Tin* powiw lift, twai- 
or t hre('-row lister, is ('oiisidrn'd most prac'lical for tractor use. 
IMaeliines lia\in^’ pro\ isioiis for jilantini* ml law ('ottoii or (‘orn 
may be jiroeni’cd. 44ie dilVi'rem'c is in the |)lanlin^ (hwiee 
only. 

Hitching. — There is a ('onsiderable dilferenee between the 
hitching of a lister and that of a (minmon plow, in that the 
lister has no si(h' draft 44iis imndiine is mad(‘ with a double 
molddioard, and tlu* center line of draft is midway b(‘lw('(*n 
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two bottoms oil a doulilo niac-liine and dimdly in tlio oontm* o 
one iiiold-lioard on a sin‘j^l(‘-n)w^ maeliine and on a three -ro^ 
imu'liiiie. For tiau'lor use, tliis nuudiine is very often mad 
with power lifting' devi(H‘s that may he opera! tsl by tlu' ti-ac 
tioiK'er 1‘rom his jiositioii on tlie li'aetor. Ihdliiiy a trip ro]) 
will dro)) tlu' bottoms onto the i: round, and b,\ tlu' sanu' imam 
they are lifted out of the ^Tound. The mai'liine should b 
hitelual as elose to the traetor as is ('onvcma'iit for turning 
hit(‘hed hi^h (monk'll so that it will lairry an (Mpuil load on al 
of th(5 wheels whndi are usually used on a mult iph'-bot ton 



p](i. I'J.— Keai vi(‘\\ <)l tlircc-holloiii Iraclor corn lisU'i’ with ijlautin; 
<1(‘\ i« c 


maeliine. Tlu* deserijition of hitehina' hia’h and low’ and tin 
load on tlu* w1um‘1s, in th(‘ dismission of “Flows,” apiiliei 
equally wi'll lirn’m Tlu* (iiu'stion of a<dtina a hia'h or lov 
hitch on the lister, howi'ver, has the same (‘fleet on it as i' 
has on a (‘oiiventional mold-board plow’. Tin* hit eh point or 
the traidor should ahvays lu* as near the ('(*nt(‘r as possible. 

Field Operation. — This maehiiu* is slightly diffi'rent in fielc 
operation from the mold-board jilow^, although the i)urpos( 
is almost tlu* sanu*. Sinei* it is the eiistom, wdu'ii plowing ii 
the Fall, as w’hen [ilow’ina in Spring, to oju'ii up this tieh 
in ridges as the lister does, the operator should be particularly 
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oareful to drive as nearly in a straight lira' as is i)()ssil)le. It 
inak(‘s a belttM* looking job foi- one tiling*. In th(' sin-ond pla(‘<‘, 
in many locsdities sm-b as T(\\as, Kansas, and Okbilionni, ^\llen 
tlie work is done in 11i(‘ Siimnan*, it is ('ustomary to ^‘et out 
with the lister in th(‘ bkdl of the y(‘ar and bnsik 1h(‘S(‘ ridy('s 
in the mi(ldl(‘ with ‘bswi'ops” to b'vt'l tbe bind for winter 
wb('at. Tn West T(\\as ulieiM' lhes(‘ original ridy('s ni’i' opimed 
aijjiin pi'eparatory to planting eorn or ('otton this [)roe(‘ss is 


Q 



t'n; l.'l. — List*']- iiw mi'ans ol land wheel. 


oftc'Ti ti'i'iiH'd “ Ibn'k-list iny. " ^fliis operation is also com- 
monly tei'ined “Middle liiistiim” and tb(‘ maeliim* is often 
referred to as tlu' “Middb* liiistm- 

When siipi’le listing in th(‘ Sprirn^' for ('orn in W(‘stern 
Missouri, Kansas, and dkwas, it is (Mistomary to plant at the 
same time, and ])raetieall\ all of tin* maidiiiK's may be 
e(ini])])(*d with jilantiim' deviei's wbieh drill tli<‘ eorn in the 
bottom of tin* rows and (‘own* it Tlu^ amount of ('orn plantisl 
de[)(‘nds, ayain, on tbe fertility of tin* soil Di'iitli, too, has 
an influmua'. In nian\ maidiim's siib-soders an- iisial as 
an at tai'liment nndi'riK'atb the mold-board to stir ii]) tbe soil 
dii’eetly beneath wlnna* the seed is planted Fan' slioiild be 
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used uot to s(‘t tills siih-soiler so < 
of the maeliine and strains the ii 
the first adjust iiaoits to inak(‘ w 



l(‘('p tliat it atT('('ts the work 
UK'hiiK' as a whole. One of 
hen w ()i‘kinj.i‘ in the ti(4d is 
to s(4 th(‘ iiuu'hiue to 
run h‘V('h to s(‘t it to 
suit t 111 ' (h'ptli. Thi' ad- 
justment (-an I'asily he 
uiaih' \)\ means of tjie 
lexers pi'ovided for this 
pui'posi'. 

Alti'i’ till' si'i'd is 
planted tlii're ari' differ- 
eiil de\ ii'i's used foi* I'ov- 


Fm. -14. plow-lMM' it. Shovels of va- 

rious kinds, or I'ven 
discs, may !)(' iisi'd for eovi'rin^ the sei'd Tlu' i-hoii'i' of one 
or the other di'pouds on tin* soil ehara(‘terisl k-s In many 
eases it is imjiortant to si'e that the ('ovi'iunu' dexii'es ari' not 
set so deep that llu'y will di^ up or otherwisi' disturb the 
si'eds, and that tlii'x are not si't so shallow that thi'y will not 
cover {U'operly, or so dei'p that, 
they will cover too jj^ri'atlx When 
a disc is used for ('ovi'rin^, it 
should 1)(‘ si't so that it will not 
di" away too miu'h of the rid,e;’e, 
hut wdll cover pi'operly. Ou 
many maidiini's of this kind pri'ss 
whei'ls an* used to pai'k tin* soil 
ai’ound the si'ed, hut uot directly 
above it. Idiis is to ium-easi' the 
density and to pack tlii' <;rouud 
for liasteniny^ tlii' ”:rowth of the 

^ ^ loi ini(l(ll(‘ nusliiij; 

seed. The press whei'ls often form 

the rear carriage of the machine, also. In most cases they are 
double', althoufj^h they ha\(' the function of a single wheel. 
Two sets of them are used on double row’ listers The scrapers 
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on these wheels should be ,s(‘t veiy (dose, so that if Hie ground 
IS a little' s1 i(d\\ it will iiol build up on llu* wluad, taking up 
that dill uhicdi should la* us(*d to covor the st'i'd and in so do- 
ing enlarge tin* wh(*{‘l so as to r(*du('e 1 he d(*pl li of 1 In* planting. 
The purpose* of tbe* donhle* w he*(‘is is to allow a plaiM* for the 
small plants to sprout up 

on that poi'tion whie-li | ~ j 

was not presse'd or paedu'd 
d()wn by the wdi(*('ls. 

ddie* lifting ineedianism 
on the* listers should be* 
wat(*h('(l ('are't'ully to s(*(* 
that it rnnetions. It 

ii'M'ds atle'ution in tiir 
way of oiling as w(*ll, as 
do the whe*(*ls, whi"h 

should be* greased al h*ast 
oii(‘e* a da\ . Tbe s(*(‘d ini* 
iiK'i'lianisin is nolhing 
more* nor h‘ss t ban a hop- 
Jier provieh'd wit h a serie's 
of })lat(‘s wdiK'h gov(*rn 
the* amount of ('Oiai or'e'ot- 

Tile |)l;ilrN i|i„\ I ,.,|i.v,l-,lr()p „|- 

(Iroi). ASriiiiis iiuikos (,r pl.iiKcrs luivc .liCrcrriil mctliods 

ol (li'oppiiifT llir seed tVoiii I lie li(ippi-i- to I he biildmi oT tlii‘ I'lir- 
nnv Tiiiidc by tlir lisl(>r bdlldiii. I.cvci- adjusi iticiils arc pro- 
vided wliich povcrii (be deplb id’ lisliiid and planliiid After 
llic b'vcr IN sc(, liovvevcr, llic liflin” or droppino nf ib,, 
back into |)osifioii will not dislnrb llii' depth adjustment, 'riiis 
seedino device is nsnalh driven by a sprocket chain from one 
ol the whcel.s and a.\le or holii of them and is usually enclo.sed. 
Ifowin'er, it reipiires .some care in ||i(‘ way of nilino to see 
that it oj)erat(‘s wa*!! 

( arv of thr Lisl(*r bottoms reajuire the* samee eare 

that ordinary plow holioms do, and what i.s .said about this in 





10. I.isi ino ,) I 1 , 1 , 

liiaioiii lislt'r. 
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tli(’ previous pnrt of this (Miaptor ap])lios Ikmt. Scourinj^ 
soiiietiiiies hocoinos a fa(‘1()r lioro, as in ro^ailar nioUl-boarcl 
plows, and is lar<i(‘ly (lu(‘ to th(‘ fa('t llial llu' ])1()\\ share' is 
not (‘lean and smooth. Fonltors also may Ix' iise'd on those 
plows. 

('(DC of (l>f P<oofs . — liiho those' of an ordinary plow, tlu' 
])()ints of the listi'r ni'i'd re'iK'win^' ooe-asionally. Sharpi'idn^i,' 
will sonu'tinu's jnit tln'in in the' projx'i- shajx' to slay in the' 
fj,‘round and l)rmj:f pre'ssiiro ('iion^ii ontlu' plow so that tlu'y will 



J^’k; it. ---IvhI;;*' or ''iniddlo Int-^tiim ” l.isliim 


S(‘onr at all time's, h’rt'epie'iitly Ihe* lisle'rs ai't' nse'el at a time 
of the' ve'ar whe*n the* seed is see meiist that im e'liel eel aeljnst- 
ments will e'ntire*ly prove-nt se-einrin^' trenihle* Phis ina\ preive 
that the (ie'lel is teiee we't tei weirk anel jnel^me'iit must he' nse'd 
ne)t te) weirk the' tie'lel nnele'i* e‘e)nelit leens that are' nnsat isfae'teiry 
in the' eipe'ratieen eif tlie* mae'hine's. 44ie' same* Imlels true* eel the* 
(‘eive'i'in^' eh'vie'e's, whe'the'r she)\e'ls, hlaeh'S eer elise's. In any 
e*ase‘, tlu'y shemlel se-eenr ami he* e-h'aii, en* the'y e-animt pe-rlen'in 
the'ir weei’k we'll. 

(Uirr of lh( Discs.W is ne'ex'ssary tei se'e* that the* elise's, 
wlu'n they are* nse'el as a e'e)\'e'rin^‘ ele'vie'e*, are' ke'])t we'll eiiled. 
They have* an impeirtant fnnedion to pe'rfeerm, anel shenilel he 
wate'he'el e'le)se'ly. In many e-ases the'y he'e‘e)nie leieise' and 
wohhlv, elne* tei we'ar in the* he'arin^s, anel when this eiee-urs, 
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tlio ])earing's should jii)iiio(liat(4\ 1)0 r(‘[)la<'(*(l hocuiusi^ they will 
not work well in such a (‘oiiditioii 

What \vas said above about rolliu.u ('oult(‘rs foi' plows ^\ill 
apply to couIt(‘rs for listci’s as uadi, (‘xaa’pt thal joiutcu-s an' 
nev(‘r used on tistiu's Tlu* ('oulbu-s ai'c set dii-(‘c!ly ovei* the 
(H'lilcr of listci' bottoms. 

Capacity.- -As in ])lowiii^’ tlu* ('apaedty is iufliu'iKa'd by tin.' 
size of th(' ti(dds bi'iiiy uoi-|v<'d and llie spaidnu’ of I he ro\\s, 
1*oc‘(>th('r with thi' ra!(' of ti‘a\(d 

(lemu’ally, hou(‘\’(‘i*. a l\\o-i‘o\\ list(‘r drawn b\' a traidor 
at aliont to 2-’ j miles an hour m a\eray(‘ sized fitdds \\ ill 
do about IS acres a da\ In evta'pl loiially lai'L'e fi(dds, Ld) 
to 112 ai'i'i's may bt‘ (' 0 \ered. 

With a thi(“e-ro\\' 'I'der an a\(‘ray(‘ of ai-ri's a day may 
b(‘ (‘0\'('i‘('d in ti(dds el' a\eran(‘ siz(‘, while in hin^t' liidds 
and nmh'r favoi-abh' ('onditions as nimdi as 40 oi’ 4.*) ai-n'S 
may hi' dom'. 

Draft.- -Ph(' draft of listers, in lo('aliti(‘s whma' they ar(‘ 
ns('d, IS about the same as that of a mold-board plow M'orkinjj^ 
at tin* saiiK' (h'pth, under tin* saim' cinidit ions, ddu' fijj^nri's 
^'iv(‘ii nndm* this Inaidiiiy' in this (diaptm- ma\ , thmadonp be 
us(‘d to ajiply to tin* powi'r rcainiia'd to (ilow with the con- 
vi'iitioiial lister. Pack' listiiiii nsnally la'ipiirt's t'oiisidi'rably 
less draft b(‘('ans(' tin* soil has alriaidy been iirokmi nj). 

lu'pd I I'nnj — lu'pairs siadi as may Ik* n‘(jnired for thes(* 
plows an* till' saiiK* as for the (‘oineiit lonal type plow', and 
tin* disc'ussion of this snbji'ct in the first part of this (dia])t(‘r 
apiilies e(|nally w'ell to listers. This is dm* to tin* fa(*t that 
the shares or points and mold-board, toii(‘th(‘r with tin* knite 
and shovel (*ov(‘rin.i>‘ de\ n-i's, arc* nsnally made of soft c(‘nt(*r 
steel. lu'jiaii iii.ii' and sha rp(‘nin,n' dis('s as j)r('s(*nted in tin* 
(‘ha|)t(*r on ‘Mlarrows" will apply to the sha rix'iiiin; of the 
(list's ns(*d in tin* eoveriii^i^' devict* of this machine. 



(^TTAl^TKU [1 

HARROWS 

Function. — The fiuietioii of haiTows is to break up and 
(lisintef^naite the top soil, and to hel]) make it mellow. Wlnm 
used after plowing in the S])rin<j: tlu'ir fumdion is lo prc'pai’e 
a good seed bed for the grain whieh is jo he |)lanl(“d. If i)rop- 
erly operat('d and adjusted they ar(‘ eapahle of ])i*odueiiig 
results of which no otlu'r impleimmts ar(‘ ('apahh', at the 
minimum expense of tiim' and powm*. TIk'si' imadiim's are 
primarily tillage tools and are us(‘d to put the land in good 
tilth. 

Types. — Three eommon and distlmd tsjx's or kinds of 
hai'row may he used with tin* tractor. Tln^y ar(‘ the pi'g-tooth, 
the s])i ing-toot h, and tlx* disic Tlxna* ari* numerous moddit'a- 
tions of these threi* types for diffenmt loealitit's and difft'rmit 
soils. This ('hapter, how(‘Ver, refers to the.>e distinct st\les 
or kinds and may aj)ply to many of tlu' otlx'rs. ddn* stdiMdion 
of any oni' or two is de])endent on the soil conditions The 
eomhination of impleimmts that ar(‘ to work with lh(‘ harrow^ 
for soil pulverization will ha\(‘ an intlnmicc on tlx' scli'ction 
of the type. The soil and Hk* crop^ too, have great iiitluence. 

The Pe(}-T()()th IIxrrow 

This implement is one of the sim[)l(‘st and yet one of the 
most im])ortant of tillage tools. It is fiaMpuMit ly ternuHl a 
smoothing harrowx Its use with the tractor has not been so 
eommon as with the horse, he(*ause th(‘ sc'veral units have not 
been availahh* in sizes and eoui)ling <‘()nveni(‘nt for traidor use. 

The imphmicnt illustrated is made jiriinarily for tractor 
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Hitching— Only one setting need be made, so far as hitch 
is concerned, and that is for height. It is merely necessary 
to ol)ser\(‘ that tli(‘ draw liar of the traetor and tlie point of 
hitch on the evener of the harrow' ace far enough apart so 
there will he no temhmi'y on the part of the tractor to raise 



II, e f„rw;inl ciul ol' the lim'rou I'nmi Hk' irniiind. Tlic lutcli 
(-luiins should be Ion- cnon-li lo ciiUM' tiic liai row to liu- llio 
-round very elosi'ly. The eeiiler line ol' draft of the harrow 
is fixed and I'annof he elum-ed. It will always fall midway 
iKdween the e.Mreiiie uidlh, if all the seelloiis have the same 
angle of the teeth, (.'are should be taken to have the Intel, 



ehain long enough that when turning the t l■aelol■ ilrive wheels 
do not eonie within several feet ,d' the harrow itsell 

There is danger, |iarl leiilarly when extension angle iron 
eleats are used on the traetor dri\e wheels, that the wheels 
strike the harrow on a turn and piek it up. The damage that 
mav be done is easily imagined, l-’iirt heriiiore, if the traetoi' 
drive eleats should eateh the harrow and raise it, there would 




[[ ARROWS r,;^ 

])e th(‘ a(l(l('(l of Iho t riU'tioiUMM* ’s l)oniji,’ simmousIv iii- 

j 11 rod. 

Ill o('i‘t;nn loc-alitios wIkm'c' ii(‘lds arc' of siifl'K'ioiil si/(‘ and 
]ln^\(‘r is a^'adal)l«^ if is i^'ood prac'l kh' to liit(di llio pot; toolli 
liarrow holiind tli(' disi- li.irrow Tlio \\idtli should llion, ot‘ 
0()iirs(‘, 1)0 tli(‘ saiii(‘ as flu* dis('. In sik'Ii (uim's if is host with 
to inako tlu* hitoh diiVM-tly with orossod rods or (hiains from 
tji(‘ front ond of harrow (wmim- to (‘vtrimio onds ol' trai'tor 



f'K;. A hull SCI (ion. (IcmMc pc^loodi li;nin\v liili lied (o a .snnill 


draw liar, it tin* trai-tor has no sik'Ii draw har, tlio draw 
rods may h(‘ s(ouirod to i ho o('nt(‘rs (d* nantis of tin* disc 
liai'row, and should not ho orossod. Whon four siadions of 
poj;' tooth harrows aro iisod, th(‘ (Wiuiors aro iisiially drillod 
lor draw Iiooks so that the om' lono- ovonor will m'oommo- 
dat(' th(^ four uM'tions, hut in the* ('as(‘ of two sindions it is 
iKH'cssary to iisi* th(‘ short onoiku* which is provided for that 
purpose, 'flio Ioin4‘ ovonor will also h(‘ found diilh'd so that 
throe siH'tions may ho used wdthont tin* lunu'ssity of liorin^ 
new’ holt's. Whon inoro than four st'idions art' to ht' nst'tl, it 
is a «»‘t)otl plan ft) nialo' a spt'tual tw't'nt'r har anti carry it tin a 
trut'k or tm wdieels of stiint' soj-t. A vt'iy Itin;;' t'vt'iit'r w'ill 
work bt'ttor if carried that way, anti unlt'ss it is st) carried, 
it wall he tlra^yetl tni tin* <j|:rournl ant! jn'rliajis ht' worn tint in 
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a short tiiiio. It* not woni out, it may wear away enough in 
places to break later. 

Field Operation. — ^I-tevers are [)rovid(‘(l wlii(‘h pi'i'iiiil s(‘1 
ting or altering the angle ot the teeth. The angh‘ may vary 
from a flat position, slanting rearward, to a i)osilion slanting 
slightly fol‘^^ard. In the latt(‘r position the hai’row tmids to 
hug the ground very elosc'ly. d^hc* t(H‘th or ))('gs ol tlu‘ liaiiow, 
too, may be set up or down to the extreme ])ositions. The 
operator sliould attempt to liavc 


tei'th set (‘xac'tly alilu; 
for d('pth, or at least 
staggt'red if th{‘ d(‘pth 
of various t(‘e1h must 
differ. It should be 
not(Ml that th(’ angle at 
whii'h t h(‘ t('(‘t h do t he 
best ])ulveri/ation is 
t h(‘ angle at w hi(‘h tliis 
liarrow should b(‘ used. 
No s(4 riih^s can b(^ laid 
down for the wau'k b(^- 
(‘aus(‘ soil and moist ui‘e 
conlmit w ill have an el- 
that governs the anghv In no eas(‘ should th(‘ angh* be 
anv greatei’ than is absolutely n('e(‘ssary to do th(‘ pulverizing 
thoroiighl V. I^lvm-y sis'tion should b(‘ set (vxaetly alilo* so far 
as th(‘ angh‘ of tin* p(‘gs are eomMUUK'd. Tli<‘ natun* ot tlu' soil 



p,,; .-,2. — A siii^U('-s<'( (i()ii ix'i'-looth lian-ew 
us(‘(l in ( omhiiiahon with a 
liol tom t |•a< toi plow. 


feet 


and tin* lu’t'vious work dom‘ on it, t('gi‘1h(U’ with tlu‘ moistuio 
and the (-rop to be planted, ar<‘ all factors that dihermine 
angle and depth of th(‘ j)eg teeth. Nhwm- should tli(‘ (piality of 
the work be saeribrnul for laek of |)ow(‘r. In sueh eas(‘s it 
is best to remove a siadion, or evim two of them, if neei'ssar} , 
to good thorough pulv(*rization. 

(dogging with trash is the most aggi'avating part of woik- 
ing with this im])lement, for unless the imphuiKMit is kept 
clean, it (ainnot work [iropiudy. When used with a traidor, 
therefore, this diftieulty reipiires watidiing. Whmi used at 
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higher s]) 0 (h 1 s, there is l(‘ss ti'iideiK-y to ('lo*?, or it it does, it 
eli'ans itself far* (‘asi(‘r than at slow speeds. 

Tlie te(‘tli should always l)(‘ sharj). TIkw may r('(juire re- 
poiutiiio oiK'c III a whih' and this is doiu* by drawin*^ them out 
oil ail anvil at a elKuay red lumt rather than 1)_\ j^'rindin^'. 
They should he hamiiK'red to as nearly th(‘ir original shajie 
and sharpn(\ss as possihhv 

. Capacity. — Willi a Ira'-tor travi'liuo’ at tlu' rah' of two or 
two and oiu'-half mih's jx'r hour, it will lie possihh' to ('over 
about lll'/h a('r('s pi'r o-toot si'ct ion in a (la\ of 10 hours. 
In oth('r words, about !?'•_, acres [X'r foot of width is ('on- 
sid('r('d an avi'ra^i' da\ s work. Wh(*re tlu' tractor can 
travel fasti'i- and it is jmssiblc in th(' majority of cases with 
the smaller si/cd ma< tiines to tra\el say tlin'c* or three and 
one-half miles pi'r hour -as many as 'A ai'i’cs can Ix' ('ovi'ia'd 
p(‘r foot of sc(dio : in om* da\. Tlu'n'foia', in lii'lds of 
a\’('ra.ii'e si/c, a t h ret'-scc'l ion or Ib'/o fool harrow, Ix'hind a 
tra('tor, is (‘asily (aapablc of ('ov('riii,ii- from to lo .")() ai'ri'S in 
a day. Small fields ri'ciuirc mori' lurniim, which ri'diiccs th(‘ 
(-apai'ity, wiK'rcas larvc lields will permit of consid('rable, 
iiK'reasc ovi'i* this (i^aiia'. 

Draft, '^riic draft of <i pi'^-tooth harrow has Ik'i'u found to 
vary from lb to bO [xMinds jim- foot of width. Soil ('onditions 
and tooth an^le are I la* (diK'f factors. With tlu' tiadh s('t verti- 
(-ally th(' maximum jiiill was found to lx* IbJO pounds for t'acli 
S(*(‘tion of bb tei'th, or bt pounds for ('ach loot of width. The 
a\era”’(' pull pi'r foot of width for all ti'sis made' was found 
to be jiounds or 1 10 pounds p(‘r b foot section. A threi'- 
sec'tion harrow', working’ uiuh'r extri'ine ('onditions, would 
reipiire only 1(100 pounds, a|)proxiiiiately, whh'h almost any 
small trac'tor ('an handh' I'asily. 

'rni: Si'iiiN’u Tooth II\rro\v 

Sizes.— This implciiu'iit, like tlu' pc^^-looth, is made up in 
sections with varying- numbers of tei'th or sprin;^s. These 
sections, howi'ver, usually are made in pairs and comprise two 
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units. Those* si/(*s refor to ouoli seolioii, niul llioy have nine or 
ton tooth. The* widths are about - A t*o(‘t jx'r unit or about 
5 foot p(*r s('(‘tion. For traotor work oialinarily thia'e* or four 
so('tions with a total of about tifty tt‘(‘th, ('o\’('rin<j^ about lo or 
20 r('(‘t, 'Would !)(* found a oonve'iiiont size*. Spe'e-ial attae'li- 
inonts siie'h as elouhle* poiiite'el te*e‘th eo* toe'th feir alfalfa or 
epiaok ^'i‘ass may he* eehlaine'el. 



Fk; r>;;. .\ s]»nim-to<>ih hallow willi (Wcikm ard (liwi.s lor ti'.iclor hitch. 


Hitching. — The* jiaragraph on the* hitching eif the* pe'g-teieith 
harreiw will apply e^epially we*!! tee the liitching eif the spring- 
toeith harrow. 

Field Operation. — Seed e'onditions will eh'te'rmine* the* use 
of the* spring-teieit li liari-eew em the farm. Feir looalitie'S that 
are stony eir gra\e“ll\, the* spri iig-leiot h harreiw has he*('n feiunel 
most satisfae'tory. The* most ele*e-iele‘el ael vantage* of traoteir 
liarrowing is elue* te) the* fae-t that suHiede'nt peewe'r is usually 
available* anel, t he'rofeire*, the* te‘e*th of the* harreiw may he* se*t 
at the gi'e*ate*st angle* ne*e*ele*el. '^Phis make*s feir lie'ttor ])ulve*riza- 
tion, anel for he’tte*!* weii-k, he*e'aiise* of the* fae-t that greater 
penetration is ])e)ssil)le‘, the* lunijis he*ing hreike*!! to the depth 
eif the* teioth. The* e'nels eif the* s|n'ings must he* ke'pt sharp. 
If i'one*w'ahle* jieiints are* not use*el the* s])rings may ho shari)e*nod 
like theise* eif the* pe*i:-leteit h type*. 

Capacity. — Since the sjiring-teiotli hananv is approximately 
the same size* as the* j}e*g-tooth, it feilhnvs that the oapaeity in 
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acres covered in a day will ])e the same. In y^cm'ral, under 
very favorable* conditions, it may (-over tlin'i* and oni'diaH' 
to four acres [ici* fool of width 

The Draft of the sprinj^-tootli liai’row is sonicw liat ^■|•(*atcr 
than that of tin* jx^mdoolli. 'Idio nia\ininm ainoniil of pull 
recorded for any om* condition was found to lx* b.Ji’ pounds 
per section of 17 Icihli. Tins was a ; 4 ’ra\'(‘II_\' clay alfalfa soil 
For dry and v(‘i‘y liulil sandy but slon> soil, I bo draft has 



I'lo .il, A spi itiu tool Ii li.iilow uiili i»io|MM (i:i<lor liiO li. 


been found to be as low as Rib pounds pt*!* sex-lion Tins is 
about 57) ])ounds jx'r fool of widlli. ^flic avciamv of all Icsts 
\vas foimd to be* hbS pounds pci‘ o foot st'tdion, or t2,‘J pounds 
tici' foot of width 


Tin: Disc IfAitaow 

Function. — Tlu* lunolion of tin* dise* barrow’ is that of tin* 
pc;.*; and spriim-tooth barrows Its ran;^(‘ of work is nnu'li 
f^rcater, however, siina* il is a lar<>:(‘r nnjih'nu'iil . 1 1 is diftVr- 

(‘ntly constriK'lt'd and works on a diffe'rt'iit principle Its 
work should always |)r<*('cd(‘ tbat of citlu'r of tbc otber har- 
row^S. Ti’aeTor work n'(piircs a double* dise*. Its e'lieirinous 
('a[)ae'ity lor work niake-s il almost an inelispe*ns;iblc farm ma- 
chine. Tt may be us(*d before* plow’in^’ or afte*r, anel, in many 
cases, it should be* ns(*el in beitb, l)e*fore* and afte-r. 

Types and Sizes. — '^riwrc are* two ty|)(‘s eif dise's [irociirable 
for harrows. One* has b(*cn te*rmed a “cut-away” or “s[)aflcr” 
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Disc harrow sizes are usually y'ixeii m figures which reiire- 
seut their width. A si.x-lhot dis,- harn,u uouhl cut a strii, 
of land si.\ feel wide This is just noiiiiiud and the aidiial 
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Hitching.-- WlHMi 

cl (]oiil)le-(lis(' harrow 'T ^ 

is to be used with the I 

tractor, it may b(* \ | 

centrally hit('h(‘d to f 

the tra('tor draw bar. 
siiH'e the width iisn- ,, 

ally (‘xceeds th(‘ (‘\- 1,.^,, 

treme width of th(‘ 

tiacdoT whe(*ls. 1 Ik* ordinary traihor taiah 
Tiot t)i*ovided with a rori'carriau'c. It is 

direcily to the draw bar of tti(‘ tract(n- Ih* .s 
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y- 1 ^- I I i 4 <hmg(U' of bringing 

^ dri\'(' \vh(M‘ls oi* 

into contai't with any 
poi’t of th(‘ hari-ow or 

Fig. r»S.-A (lonhlcwlisr tn.tlor l,.,r,ow fot ‘ 

orchtn-d woik. Sion lugs coup' ('los(!, 

ihtw Nhoiild be re- 
moved or the hitch lengthciUMl The traidor, thfuad'orf', must 
f^iip]><>f’t tla^ ti'unt end of the harrow. Cabh's oi- chains should 
never be used wutli this t\p(‘ of hai’row'. 11iis is bcf-ause the 
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GO 


FAini KQrrPAfF.XT 


is the liieiiiher Tor the harrow. In siieh eases 

tlu‘ trac'tor })(M*f()rins the t'unetion ot' a t’oreearria^'e. If a fore- 
eai'i‘ia<4'(‘ is to ht‘ used, a Icnij^tli of (diain from 14 to IS imOies 
should he put ))et\\(Hm tiu' hari’ow and thi' draw-har of tlu' 
traetor. This arran<i’(Mnent will allows tlie liai’ro'w freislom to 
op(‘rate pro{)erly. This is (juito Tiec'essary and wdl })rohably 
ai)ply more jiartieularly where th(‘ fanmu* lias a tandem liorse 
harrow^ tliat he wis]i(‘s to use with his traetor. 

In liit(‘hi]i;L>' any liarrow to a traidor with a liiyh draw-har, 
say about 18 or -0 imOies from the ^‘roniid, ('ar(' should h(‘ used 

to s(M' tliat this heip:]it does 
not have* a had (‘ffiH't on 
the harrow by tending to 
lift the forward gan^-s. If 
lh(‘ traetor draw-l)ar (Uin 
l)e adjusti'd, it is ^mod i)rae- 
li('(‘ to ^’(‘t it down to at 
h'ast 1- or 14 inches or so 
from the ^'roiind. This w'ill 
prove V(*ry sat isfaetoiw. 
Since discs ar(‘ usually IS 
iu('h(‘s in diam(h(U‘, Ili(‘ 
Lieai‘(‘r theii* emiter the 
power is applied, the 
easier and th(‘ better tluw 
will work. Two doul)l(‘-dis(' 
harrow's may Ix' hit (died 
behind a larjj^e tractor, and 
in su(4i eas(‘s a lon^ evimer 
or draw-har pmaiiaiieiitly secured to the rmir of the traiTor 
will he found almost neee.ssary. Such an arrangement wall 
permit the hitehin^- of the two disc* harrows in their jiroper 
phu'c to this loim di’aw-har. Its hm^^th should he about one 
foot moi‘(‘ than the distaiK'e of lh(‘ draw (‘yes of tlu* tw'o har- 
rows when set alon<»;sid(‘ of (‘aeh other as for ti(‘ld w'ork. 4Tie 
long draw -bar should be of clean, straight -gi'ained w'ood, say 
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long leaf yellow pine or even ash, about 4" x 0". Tt should 
fiirtli(*r be braec'd by the aid of n rbain or ('oble ni lining from 
its exti'enn' ends to soni(‘ ('on viniieiil fastiniing plai'i' a1 tb(' 
forward end of the tract oi* frame. 

If tb(‘ doubl(‘-dis(‘ liarrnw is lo lx* used Ix'bind I In* plow, then 
th(‘r(‘ must be an Jibnndamx* ot availabb* |)o\\('r WIkti* I'arm 
lands ai-e large tin* laryc plow yaims arc most (x.iiimnnl v nsi'd. 
T(i be an ei-onomic sikmm'ss, 
tlu'i'cfony the disc* liari-ow' 
should cov('r jnst as mneb 
ground as t Ik [ilow tnrm'd. 

In siK'b event a biti'h may 
be used wbiidi (mils toi* 

('(Miter liiU' biteb(‘s, and the 
peg-toot b bari'ow’, or a 
roller, or even a plank bar 
row^ may 1)(‘ ns('(l to (mmisIi 
(dods and lumps, WIkmi 
siitfieient pow(M’ and larg(‘ 
lands ai'e availabbp this 
plan makes for ei'onoinii'al 
farm work. 

Field Operation. ddie 
bearings, if of a\»)()(1, will 
demand ('ontiniu'd allmi 
lion and may need ixmuwv 
ing during the season. It is a good plan to bll the greasi* cipis 
twM('e a day and, it th(*y ai'e siitlii'iiMit ly larg(\ give llu'iii a I'nll 
turn eveiT hour during the day whib' at work This also a])- 
])lies to bearings of chilled iron. If enttnig eonnmniei's, no 
amount of gr(‘as(‘ will stop it, and ix'pbn'ements an* ni'cessary. 
Therefore, Inbriimt ion should lx* givi'ii eonsi(l(*rable atlinition. 

Rignri* bl shows a si'etion of disc harrow Tin* (M‘nt(M- Iiih^ 
re})resents the dirixdion of trav(‘l when in ns(' ,s th.- 

edge of the (lis(' blade. When gangs arc* set straivdit, as indi- 
eated, the disc A\dl (od a width from 1> to (\ which is repre- 



I''l(;. (in A lv|n(;il for a disc 

Iia now 
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senti'd as ‘M).” This, als(>, is tha “dish” or “eoiK'avity ’’ of 
the dis(‘ blade. WIkoi usihI for disidii^- and set in this manner 
or straif^ht, no real woi-k is a(*('om[)lished, and, in faet, in some 
li^dit (day soils tla^re is a tcnnh'nc'y to pacd?, owin^’ to the pres- 
en(‘e of the ha(d\ side ol“ the dise hlad(‘ against th('. soil beeaiise 
of its \vei!j,ht. A dis(' slundd always he set at sonu' an^de to 
])enetration and ^ood iTsults. TIh' distanee “F” in theillns- 
tration is mnitral, that is, undisturbed soil. The lim^ “F,” 
h(nvev(‘r, shows tlie ('xtrc'uu' au^ie that may be had. It is a 



tan^uuit to the curve' of the disc blade “(b” It is also the anjjcle 
of the rolled or ground (ui1tin,e: (‘d^’e. “1>,” as stated, is what 
is commonly tei-med the dish or concavity of the disc blade. 

Fif^ure 02 shows the disc s(‘t at a medium working angle. 
The (breed ion of tianed is again shown by “A.” Here the 
disc will again cut from “ I>” to ”(\” or distance “ J).” There 
is now a smalh'r lU'iitral strip. FoTiseepK'utly, m'arly the entire 
^\idth of th(‘ disc harrow is in actual operation, because the 
TK'utral strip is so rcdiK'ed. The line “F” again shows the 
extreme angh' that might b(‘ obtained. It wdll be seen that the 
disc is as yet far from being in direct line wdth the line of 
travel “A.” 
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This same dise with tlie an^le ot' th(‘ <J:aii^s iiK-reased 

is also shown. (Figure (>3.) It will l)(‘ ii()ti('(‘d that the aii^le 
has l)e(*n ('handed so that Ili(‘ maximum mitlini^ aimic ot* the 
disc blade ('oiiK-ides with tlu^ direetioii of I ravel- that is, iIk' 
eiittino* ed^e of (au'h dise bhoh* eiil(“rs the soil slrai^ht. In 
such cases a sli<^ht la]) is usually round; that is, IIk' dise I'uts a 
strip slig“htly widei- than the spae(v Thei'cO'ore, no neutral 
stri]) exists. This tiirma* shows th(‘ maximum amount of an5i,i(' 



any disi- should hav(\ It allows tin' (list* to do thorough \\ork 
with the hnist (‘xpcmdit ni'e of powm- 3die tan.uenl, oi’ nnixi- 
mum ang’le, will in I'eality fall sli^’htly Ix'low the eentm* ot tln^ 
disc blade Inaanise of the depth at uIik'Ii it a('luall\ works In 
fact, this ('uttiii^' an;ule beai-s soim* r(‘lation to tin' (h'pth. 

A condition too often found in the ti<‘hl is shown iti Fiji’, b-f. 
The disc is angled too far. Its lim‘ tin' tanyent oi tin* 

curved part of the blade, is si't out of lim* of travel “A In 
this case the disc- skids alon.u’ and does not do its work pi'r- 
fcetly. It will not p(MU‘trat(‘ so de(‘ply as if it wiwe so set that 
the line “F’ is in the din^iMion of travi'l. Its skidding action 
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is oxartly similar to tlu* skitklin^’ of tlu' front ^\h(‘(*ls of a 
tiXH'toi- whon t]‘\ ini^- to ^‘o forward with the fi'ont wlieels 



t'i(; ((.".-'- Disc h.uioNN with |)i()|»('r .nmliiii; to uot maxiimmi porforiiianco. 

eramp(Ml too far ovto*. Iho'e th(‘ disc* ttmds to ('ome out ; it rides 
shallow. It ^\dl draw liard IxM-aiise of the skidding' or slidin^^ 



Fk;. (54. I )isc li.-irrow set with (oo inin-li ai*}.*!*'. <‘aiisin^ skidding and 
pool- work. 

aetion of tin* hlath's in tin* soil. To keep it in the ground at all, 
weight tnust be added. Added weight inert'ases draft, which 



<)."» I)is(' iiniiow and pci^-tool li lived m coinluna ( mii 


is alioiit two ai'ros a d.-iy for (‘jk-Ii foot of width of tln^ iiiipli*- 
iiioiit on soft or plowi'd ui’oiiiid On ^'ood fooliiiy ;iiid with 
j>'ood lioi’sos, tw'o ond oniMpandiM- ai'ri's ])(‘r foot of iinplrnunit 
(-an 1)0 liarrowod. This is hasod on a travol of alxoit two mih‘s 
an hour, wduidi is tho rato of tiMVol of horsi's whih* at work. 

A ton-foot dis(' harrow, nsod in ('onniad ion with a ii’actor at 
tlio SHino ]‘at(^ of ti'avi*!, shoidd do from tw'onty to lA\onty-tw'o 
and a half ama's a day at this i-ati*. This, of ('oiirso, is doiihlo 
disoinjj;', whilo with tho horsi's a sin<^‘lo disc is ^oiiorally iisiai. 
kTirthornioi'o, fhoi*(> is tin* adihal w’ork dm* to infroijuonoy 
of stops and added laiti* of travel of trai'tor, wdiioh is a ^roat 
ini'roaso. To diso tw’ica* in one operation with a tractor double- 
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disc harrow, means that plant inj^' can he^in earlier, or at least 
more neai'ly at the correct time. A doiible-dis(' harrow used in 
('onnection with a traidor ('an easily do IhrcM' a('res jan- foot of 
width, hi other words, a six-foot dis(' should cover eighteen 
aiu'es a day, an ei^hl -toot dis(' twenty-four ac-res a day, etc. 
This, it should he rcnnemlan-iMl, is donhh* dis('in”' besides, tn 
extreme conditions where the tractor is heavily overloaded, 
the fi«-ui‘es ^iven will be somewhat hi^li, while if th(' tractor 
has sufficient avadable ])ower and conditions are I'avorabh', 
much more Avork may be done in a day. Under such favorable 



F[(i OCt - Po\\(*i' ;ni;iliiisr, two-soi tcui disc liarrow. 


conditions as many as thirty-two acres of land have Ikm'u 
double disced in a tmi-honr day wdh an m^ht-tdot double 
disc used in combination A\ith tlu' ti'aidor. 

Draft. — The mattm- of draft is a bij^’ oinx So many factors 
influence this pi’obhun that no (hhiniti' rule may b(‘ ^iven that 
will hold [i'ood in all ('onditions Tin* aneh' at A\hi('h the discs 
are set is the ^r(‘at(‘st inflmuKa* on th(‘ drafi. Th(‘ lubrication 
and {'ondition of the iHuirin^s an* another influemM*. Added 
weight, as shown abovi*, due to too much angle to get pimetra- 
tion, means added draft Trying to work ^\ct or very damp 
plowed ground (-ausi's increased draft also. 

The draft of a doubh‘-disc harrow, tluu'efoi'cg varies with soil 
conditions, and condition of bearings used, working angle of 
discs and weight carried; and the shar])ness of disi; blades. 
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outfit and tlio au^ie ot* the hill. Jt should be understood that 
the draft is miK'li less when the dises work at a slij^ht an^lc. 
The j^reater tin* au|.^le uj) to maxiniuni, the ^^“('ater the power 
requin'd to i)nll the disc It should also he noted that to do 
jifood work ineajis a full an^hnl dis(‘ and this taki's power. In 
fact, it is folly to rediK'e the an^h' in ordtn* to r(‘duee the draft, 
because in such a case th(‘ (piality of work is i'(‘du('ed. This 
should never be done, beiviuse it may have a tend('ncy to redmv' 
the erop yi(fid. Thorou.uh pulverization, with the least ex})ense 
of j)ower, is desirable. Shaiq) discs, whether cut out or 
strai"ht-edg^ed, are nc'cessary to j^ood w'ork and have light 
draft. 

Repairs. — Discs should always have a shaiq) cutting edge. 
Theri'fore, wIkmi tin* famlitics ar(‘ availabh' for rolling the 
edg(‘s in a niachim* to sharjxm them, this is much [)i'(d erred. 
It hardens tlu' (‘dgi's whih' IIk' rolling and sliarpiming is being 
dom*. Shar|)(‘ning by grinding should always \)v done on tin* 
outsid(‘ of the disc, and (-aia* talum not to gcd th(‘ discs so hot 
that th(' ternjxu’ is di*awn. A grindstone' is ])r(derable to an 
(unery whei'l foi‘ such work. Dare* slieuilel be* exe*re‘ise*el te) get 
the angle* alike all areninel. It is, th(*re*fore, good practice to 
rig UJ) a fixture* em wliiedi the* disc blaele* may be* set wdth the 
hole* as a giiiele*. Turn the* elise* blaele* as grineling pre)e'e*e*els. 
This |)roe*e*elure give*s bette'r re'sults than any eithe-r nie*thoel of 
doing this weirk l>e sure* that a unifeu'm e*utting angle em the 
blaele is maintaineel, anel ne*ve*r re*me)\e* any more* by grineling 
than is absolutely necessary to sharpness and a good cutting 
edge. 



(MiAPTKK III 

T.AXl) KOLLKKS AXI) TTIA EINZKI^S 

Function. — To l)r('ak up or rut tlir lumps Irt'l hy llu' Har- 
row and to pr(‘ss loiz‘(‘1li(‘r Hu* fiiu' soil parlirlrs, a soil pai'kcr, 
or pul\'(U‘i/ri , 01' lollrr, may la' usrd. lu somr rasrs rvrii 
])]anks ari'anjA'i'd into a r(‘r1aiU4l<‘ and src'iirt'd Ioiu'IIk'I’ \\ill do 
the work satisfai'torily tu soiiu' soils this mrans miirli \\oi*k 
for tliis im])l('m(*iil . In ollirr sods, lio\\r\rr. its us(' is iinuria's- 
sai'V ])rraus(' tlu'y arc pul\(‘ri/rd so j horouuH 1\ Hy llu* use of 
tli(* dis(' and pr< 4 ’ or ^ prinn tool li liarr(o\. Tlu* harrows "rt 



Pk, us a -'iiioolh lolln "'Oil-piiK ri i 'cr. 


the soil m(‘llow to a d«'j)lii of from fi\'r to s(*\ru inrlu's, wliereas 
the pul verizers work oil 1_\ on I lu' surlhuM' sod. Xot alone should 
th(' lumps, rlods, oi’ (diiiiiks of I'l'rtaiii soils Ix' broken up tiiu'ly 
and })ul veriz('d, but tlu'x should lx* paido I tirmly and thor- 
ouj.i‘hly iust at the siirlata'. Most, ol this work is dom' by a 
(loubh* l■o^v of ])a(‘kiny whe('ls s(‘l as (dosi'ly as possibh', with 
sharp ed^X's tajit'rin^ olf to a Hat. In some <'asrs toothed w tu'els 
ar(‘ us(‘d, (‘itlu'i* atom* or in eombination with sharp ed^ed 
wlieels, to j^'t't the same ri'sult. Tlu' rc'ar yany eiits tlu' ridges 

m 
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moisture to es(*ap(‘, this implcMiieiit ma\ lx* vioy sias'essfully 
used. In this eas(‘ it lorms llic top soil and s('('ins to form a 
muleh iar Ix'ttei' in soiiu* sods than a pi'j^-toot li hari’ow would 
and it \\'ould injure tin* plants far I(‘ss 

Sizes of land rollers ai‘(‘ nsnally yiven in feet whieh I’epre- 
sents tli(‘ width of tlu' i-oller A (i-fool maehiiu‘ would lx* om* 
whi(*h rolls or |)ulv(*i‘i/(‘s a stiip h f(‘(‘t in width, a 7-foot 
niinddiK* would A\ork a strip 7 fei't wiih*. 

Hitching. — h'or use* with tin* 1 raptor it, of eoiirsi*, follows 
that it {'an most sue('(‘ssfnll\ lx* used ri^ht behind tin* dise or 
other hai’row’ In such a ('as(* it alTords siiiijih* (Miinbinat ion 
and (‘as(* of opc'ration. In sod wheia* the plows (‘an do a good 



t'Ki 71. — iinlui'd soil-puixm/or with s«‘( of roll<‘i‘s 

thorough job of pul V(*ri/.at ion, tlx* pnlvi'rizi'r ean lx* used 
dir(*etly behind tlx* ])lows ^fliis is, of ('oursi*, vt'i’y lUX'ommon 
These* pnlve'rizers am, in siieh ('ases, si'enix'd by a eabh* to tlx* 
di'aw-bar so it follows diix'etly Ix'hind tlx* traetor plow. A 
brac'e is often us(*d on tlx* plow gang, s(‘eur(*d to the b(*ams, 
to ke(*j) tlx* ])ulv(‘rizer in plaix* wlx'ii turning on tlx* lx*adlands 
or wdx*n plowing around and around ('ont iniially 

These mac'hux's r(*gnlarl_\ have* a singh* stub tongix* whieh 
affords an (*asy and siixph* means of hiti'hing din'ct to tlx* 
trac'tor. Danger of sxh* draft is (*ntir(‘ly (‘liininati'd. When 
hitehed b(*hind a dist* harrow, it heljis to steady tlx* same. In 
sueh eases, tlx* pnlv('ri/(“r should be s(‘t r(*asonably ('los(‘ to this 
harrow'. It wdll lx* found praetx*al to liiteh to part of the 
harrow' franx* its(*lf. \(*\(*r should tlx* hiteh be made* on the 
gangs. Tnless tlx* tiax'tor is \a*r\ light, it is not [uax'tieal 
to use this implement alone lx*hind it If [lower is not 
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due to the I'fK't that Ili<‘ fi'aiiH' ])ol1.s lia\(‘ Ixm-ouk' Ioos(‘tu'(1. 
This sliould !)(' ('ar(d‘nll_\ watciicd. It is so siiiiph' that it is 
often iio»’I(Md('d and unless these* franie* holtr> ai'c* tnilit, and 
the front and I'oar i*oIls traeh j)ro|)(‘r] \ , ,”oo(i woi-k ('aiiiiot he* 
ex])('eded. 

J^hxtre'iiiel y wiele* \\ielths aia* not as uexeel fe)r tractor use* — or 
any other use*, for that Jiiatte'r Ije'esnise* 1 he\v esiniiot ais-oninio- 
diiite* t he*nis(‘lve's see e‘asily to the* iine'Ve'nne'ss eef the* j 4 re)uiid as 
a machine* in se'ctmns will 'Tlie* (‘iit she)w n is the* most e‘('e»- 

nomical kind to use*, and it sheinhl he* e'lmse*!) of a width to 
e-e)rr(*sj)ond with that which the* elise* hai’row <‘uts if iise*el in 
combination w'lth this elise*. ^riie* erne* loim’ si*('tieiii and two 
short eme's will ele> tine* weirk in man\ h)e*al it K 's Wlie'ii us(*el 
rdeme*, any walth that le*nels itse'lf tei leie-al e'onelitions is 
satisfae'teiry. 

When nsinn- (M*i*tain type's tins imple*me*nt on cl,i\ seiils, or 

aft(‘r a rain, eir at ai.y time' whe*n e*\ce*ssi\e* measlnn* (‘\ists in 

the seed, it is important to se'e* that the ^i-eieixe* hi'twe‘e*n the* 
rollers ehie's neit till up Sne'h e'loj^uiie^' indie-ati's that tlie* 
p’eiiinel is loe> ^ve't tei eto a j^ooel job eif pul ve'ri/i nn It is be*st 
not te) use* the* imph*me*nt m sne'h e-ase's, be'e-aiise* t his ‘‘balls up" 
the* soil anel eh'fe'ats the* weirk of the* imjile'iue'nt, ()i1en, emiy 
the s])e)ts on the* tie»hl that are* e'la\ will te*nel to clo^' ^riie* 

balane'e of the* tie'hl will e'ontain e*ne)uyh saml that this will not 
ha])])e'n. If tliere* are* nei s('rape*rs em the* maednm*, the*y shouhl 
be* aeleh*el, e*lse the* work must be* eh'laye'el until the* areuniel is 
elry e'neuijj,’]! to be* in no elanm*r eif siie-h edoii|j:nm'. In leie-alit le's 
wdiere the* seiil is elr\ anel harel it may lie ne'e‘e*ssai*y to aehl 
W’(*i^’ht to the* mae'hine's to ,u‘e*t prope*r i’e*sults. W he*ii a smeioth 
faceel lanel I'oller is use*<l, we'i^izht will in ue*arly all e*ases be 
necessary. 

On the smalh'r mae'liim* with the* sharj) e'uttiny e-elue's, heiw’- 
ever, it will be* feuinel that the* aedion is ele'e'ieh'elly elilb're'nt. 
It shonhl be i*e*me*mbe*i’e*el as we*ll that the* ])urpe)se* eii this im- 
]ilement is pulve'rizat lein. 'F he re* fore*, altheiu^ii the* aeleleel 
w^ei^ht w’ill reetuire* nmre* power, it will t)ay te)r itself by the 
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slops. A () root would coxtu* l-S aci'rs per day, a 

lO-l'oot tliii’ly a('r(‘s, oi a 1- -Toot lldidy six acia's jxM' day. 
Fiid(‘r v(M'y 1‘avoi-a!)1(‘ conddious four a(‘r(‘S uia\ coNa'red p(*r 
foot of w'idtti. 

Draft. — ddi(‘ drafts ol Ihosr niachiiu's drprnd (mi IIk* sods 
and eou(iitious ot luoisturo. Il isoitiui louud ad\ isadd* to load 
tluMii willi sand datis or larm* sloiu's to tlio hard surd)ak(*d 
clods in some hxadil ics properly (ud and puhrri/iMl To do 
this, of (‘oui'so, iu('aus luciasisiMl diadt. ’^Pcsts uuuh' iu the ti(*ld 
show that tlie draft of lh(‘ iiu))l(‘iu(‘uts of tin* i'id”'(Ml-w heed ty])e 
in twa) ^’aii^’s vari(‘s from ‘dO {)ounds pei’ toot ot width to 85 
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])oviiuls. The avev;i^'(‘ soil in the wlnait and eorii h(dt sliows a 
di*aft of ho pounds ixu- foot of width. Sinootli-fa('ed rollers 
will iHupure from HO to 70 pounds with an avera<^'(‘ of about dO 
pounds j)er foot of wiilth. When w(u^hed down with ha^'s of 
sand on (uudi side, tlu'v ha\(‘ been found to reipiire as iiiueh as 
110 pounds ])er foot of wultli ddie avtM*a»'(‘ ot all ti'sts made 
rc'veals tlu' faid tliat hd |)ounds jxu* foot of width re[)res(mts a 
figure that may h(‘ used in ^’enerai. 



(^HAPTKR TV 

DIULLS AXl) SKKDKRS 

Function . — The piirposi' of drills jind scMulors is to plant a 
slalod (juantily of ^ram or urass mmmI m tlu> irrounil a1 a uni- 
forni d(*|)tli and ('vciily distriliiitod in rows of iitiil’oriii spacin.ir, 
tli(‘ (plant i1\' and spai'iim diounidiiny on IIk* sod. kind of soi'd 
I)lant(^d, soil fi'rtilily, and (diiiialK' (‘ondil ions, ddiost' niacliini^ 
also ('o\(‘r till' iii’ain so tiial it niav find I Ik* most ideal I'ondi- 




1* !(,. o).- A LlU X < pounUill too lor ui’.oii 
I <i< iiiiit'iil . 


tioiis for o-(M-iniiiat ion and oi-()\\(]io‘ fyndilizers may he jilaei'd 
in the ^^ronnd with tin* sei'd dnrinu' tins si'ediny process 

Types, Sizes an(d Rating. — With r(‘f('r(‘iie(‘ to I'lirrow' open- 
ing devi('es, gram drills are madi* in sevm’al tyjii's. d'he most 
eommon aia* known as disi-, shm*. and hoi* drills Tin* lormi'r 
ai’(* mad(‘ w ith siimh* or donhh* discs ddii'y are also made in 
eomhmation and are called dis('-sho(‘ drills. 

Th(‘ ]io(‘ type has a hollow hoot-liki* furrow' opi'm*!' through 
w'hii'h the seed is ('ondnided into a furrow' eiit hy a point or 
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tooth riveted to the bottom of the* hoot. Some types of furrow 
op(‘ners used ou lUM-taiu soils make it necessary to cover llu' 
siM'd by dra^'j’'ni^‘ (utlu'r ehai]i links or otlu'r nu'ans attai-hed 
behind tiu' fiirrowiny (h'NU'e. 

S('ed(‘rs an' of two t\ pes In both tyjX's th(' sei'd is ('on- 
du('t(‘d through the lei'ds from tiu' hopper or s('('d box, and 
falls upon scatt('rin^‘ d(‘Vic(*s, and is broachaistcd ovei- the sur- 
face of tlu‘ <iround In one t>i)c, commonly i-alh'd the h/(r 
scedo', tei'th or points mounti'd on dra^‘ bars ('ounec'ti'd to tin; 



Fig. 7r». — Side vii'W of foiiilizer q:i .nii-dnil. with tii.tss-siM'd ;Ut achnient. 


frame of tht' mat'll int' co\ei' tlii' liroadcasted st'cd as tht' seeder 
passes on. Tin* other t\ jie has no t'ovt'rine- devict's and simply 
broadcasts tin' st'cd n])on the snrfact', after which it is neces- 
sary to covt'r it by another optn-ation ('ither with a disc or 
draj? hai'row. 

The seed boxes on e-rnin di'ills are of two distinct types, 
plain and fertilizer. Machines take tlu'se names, therefore, 
and are rt'ft'ri't'd to as faldtzvr drdh or plain drilh. In 
the former, two sejiarate boxt's with individual feedinj^ 
devices are recpiired, out' for ^‘rain and the other for the fer- 
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tilizer. Both feed throu^F a eoniuioii fi'ed tube into the soil. 
The sin^-le dise is tlie most ('omnioii. There are only a very 
few t(u-ril()ries in ^\hi(‘h tliis 1y|)(‘ oT ^rain di'ilt may not ])e 
siK-eessfiilly us(m 1 With i‘ei‘tiliz<‘r atlaehiiHuits, nuikino- if a 
fertilizer drill, it is more oominoii than tlu* i)lain styho The 
ehoi('(‘ of om' oi‘ anotlu'r of these types of maehim's d(‘p(‘nds on 
th(^ soil. For sandy and stony land, or \\('ll pi*{'pai‘(Ml soil 
free fi'om trash, the ho(' drdl has Ixam found vcu'y satisfaetory 
The dist;nie(‘ apaiM that the orain rows may 1)(‘ i)hinted ('an 
he detc'rmined by th(“ prodiK'tivily of t he soil. Drills will plant 
‘zrain in rows o, (5, 7, or 8 im'Iu's apart , iind tlu' amount of ^'rain 
])lanted for any area (-an ht* vnriisl 1)\ tlu' adjust numts ])ro- 
vidcMl on th(‘ maehim'. S(‘V(m im-hes is the most eoinmon dis- 
tance hetwcH'U rows of small urain 

Grain diulls art* I’ated by the numlx'r of outh't si)outs and 
tin* distanet* l)(‘t\\e(*n tlu'se spouts. hh)i‘ instance, an 18x7 
p’rain drill has 18 openiims which plant tin* s(‘('d in rows i 
in(‘h('S apai't This, t lu'ri'fori*, means that a spaet* T-hi im-lu's 
or ten feet and six ineh(‘s w’idt* is ('ov(‘red h\ this partit'ulai* 
nuu'him* durin,u its tra\(‘l over tie* yround. In lu'ality Dkl 
inches (11 ft 1 inch) of farm land will Ik* ])la]il('(L 

Another dilfert'ma* in yrain drills r(‘lat(‘s to tie* fet'din;^’ de- 
vita* and is t(*rm(*d '‘fet'd ” It ,iiO\(‘i'ns both tin* (piantity 
anti even distribution of tht* yrain st*e(h‘tl. Practically all 
maehint's art* totlay (*ither the outside tlutt'd oi' intt*rnal tlutt*tl 
wh(*el t\])t* for fet*dinu .nrain to tint tub(*s from which it is 
eonv(*yt*(l to tht* ground, ^flit'st* intt*rnal and t*.\tt‘rnal tlutt*d 
rolls fet'd tht* st't'tls by mt*ans of tlu* tl iitt's. In tlu* int(*rnal 
typt*, the sjx't'd is varit'd 1t» suit tht* tpiantity of seed rt'tpiirt'd. 
Tht* (*xt(*rnal fluted rolls art* moved hoi-izontally to ])rest*nt a 
o-reater or smaller art-a of flutt's to vaiw tht* amount of st*t*d 
I'etiuirt'd. Tht* st*h*etion of ont* oi‘ tlu* otht'r is a mattt‘r ol })(*r- 
sonal ehoit't*, and some manufat'turei's makt* both ty])es. Tn 
eitlu'r t'ase tlu* ^rain is transf(*ri-ed from tht'st* flult*d ft't'd rolls 
into tlu* tiibt's, from which it drops dirt'ctly to the bottom t)f 
the furi'ow' and is t'ovt'iM'd. Tlu^ various drills also have at- 
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tachments for se{‘diii<>' »rass sreds willi j^raiii. Dilfrront ^'raiiis, 
cv(‘Ti seeds of lilxo-al sizas, siu'li as peas and Ix'aiis, may be 
plard(Ml in a \(M*\ sat isfactoi-y nianmn* by IIk' aid of tins ma- 
ehine liy making somn minor ('lian‘i(‘s and adjust mmils in tlie 
feedin<^’ met-lianism 

A variety of attavlimmits may lio ]n*o(nir(‘d foi' IIk'si' ma- 
{‘hines to miabb* farmers in dilfma'iit bx'alities, witli diib'rinit 
s(fils, to do tlnnr work in tlu^ Ix^st possilib' way Drills for 
])bMitin;j‘ in li^lit blow\ soil are ('ommonl_\ tm'iiicd 
di'ills.” ddiis tman (‘onu's I rom the nsc of a serii's ol w luuds 



r'lc 7S ( ’oiK :i\<‘ --Hlr <»1 oiH'ii (K'liM'i \ <lis( 1 III ivov -o|)('ii('r. 

that ti-avel beliiml tli(‘ I'm I'ow’ oponm-s and jirvss oi* firm tlie 
soil tightly ai’ound tin* si‘<‘d to hold it in iilan* until it has 
siironted and stooh'd out. 'Idns pressiin* also ti'iids to conserve 
tlie available moist ni'e until maturity of tin* iilani is insun'd. 

Hitching. — Whei'i* the j 2 ,rain drill is hitclu'd directly to tin* 
draw bai' ot th(‘ tractor, can* should be talo'ii to s(*t tlic drill so 
that tin* depth h'vcu’s an* a('(*('ssibh‘ to tin* op(*rator from the 
platfoimi or seat of tin* tractor. It oltcn happens that owing 
to till* (liffi'rdit lu'ights of trac'tor draw'diars, the wrong at- 
taeliing irons aia* iis(*d with the drill. The* Trout of the drill 
mav 1h(‘n be s(*t too low^ or too high, which may interfere 
with the ])ro})er ()p(*ration of the maehine. ddie opi'rator can 
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easily observe wlietlier tins is eorrei't oi* not, beeause the seed 
box should ah\a\s set sijiian' or Irxtd. 

In u'l'tuM’al, a sin.ulr ui-ain drill slioidd always Ix' bilidu'd 
dire(‘tly to llie draw liar of lli(‘ tractor: tliat is, no link or chain 
of any sort should ix' ns(xl unless prox idixl with for(‘-('arria<^'(‘. 
Tliti'liin^' a drill Ixdiind a tractor ixxpiin's no spi'cial skill, 
since th(' ton”-U(‘ is locatixl in tin* (-enter of the inai'hinc, ('liiiii- 
natin^'all sidi' draft. I'bxxpuMit ly, howe\er, when two or iikox- 



drills an’ hitcluxl to a trai-tor, it is wihl to us(’ an (‘Viuuu* ol* 
some sort In sm-li cas(‘ it is olwavs n(“c('ssar\ to us(‘ a for(‘- 
('arria<^’c (hwa-i’ to carry the load of the cvener and tlu’ for- 
wuird part of tlu’ ^rain drill. On lar^'c fields of um’veii 
ground, this plan is d(‘sirablc since' it permits of Ix'ttcr opera- 
tion of th(' drills. 

Sim-e the load of pulliinj' a drill is ve'ry li^lit, it Follows tliat 
tw'o or more' elrills e-an be' drawn — d('p('ndin<4' em tlu* size of 
traedor used and the' are'a wliie-h is to Ix' se'e'eh'd. Wlie're' small 
trae'tors are* iise'd, a sinj^lc drill of eonsieh'rabh' width e-an be’ 
most easily handle'el Onl_\ a siiijih' hite'h and single’ trip reipe 
are reepiired. This make's an leh'al one-man emttit. Fare 
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row. SiK'li a (‘onibiiial ion will niati*i-ially lirl]) to simmI IIk* 
^raiii in vory tlioi'oiiylily Tlu* pul v(‘ri/(*i‘, or soil })a('k(‘r, 
may 1)(‘ us('(l behind the drdl iT powan* is a\ailabl(‘ and a inosl 
thoi'on^'b job of dis(dn^\ ])laii1inu, and pac'kinj^- aca'oitipl isIkmI 
in tliis manner, part ieidaidy wdiioa' woek ('an b(' dom* on bifj^ 
areas. It is hardly adxisabb^ in soim* ‘Avinlm* wlu'at" bx'ali- 
ties, bow'ever, as in s(‘(‘din.u wdnter wdieat tlu‘ I'ows should bo 
loft fnrrow'ed to eonn1(n-ael lla* lembuK'X lo wintin- killinji; 
by the fi’CH'zinn- ond 1 hawing’ action oT I Ik* soil. 

Tb(‘ advisability of nsinu‘ this ('ombmat ion, of ('onrsi*, d(‘- 
jxnids on tin* si/.(' of tin' fields that arc' axailabb'. If tie' tii'lds 
are too small, it may Ix' dit'fienlt to handle it sneta'ssfiillw 
AVhorc' ]aro(' fic'lds arc' a\ailabl(', ai’c'as from lot) to 1250 ac'res 
or more', it will be- I'oiind 'c'i\\ sat isfac'tory and pinetieal. On 
sueli mac'liinc's, wlic'rc' the cjpen-ator ridc's dirc'c'tly on the ji:rain 
drill, it is ('cpially impoi*tant to arraimc' tin* liiteb so that tlu' 
drill runs b'vel. Tin* biteliiim of maeliinc's of this t^jx', liow- 
evc'r, is simjilc'i' bcx'ansc' tlic' Irac-loi* and tin* drill ai'c' usually 
made by tin' same' c'ompaiiy oi* cdsc* made to fit touc'tlic'r 
c'orrc'c'tly. 

Field Operation. — Sc'c'dm^' with a tractor should nc'vc'i* be 
allc'mptc'd on wc't oi‘ c'NC'n \('i‘y moist ui’ound. One' of tlic' dilli- 
c'ultic's eneoimtei’c'd by at t empt in;i to do so is that tlic' wc'iu'lit 
of tin* trac'tor will no doubt b^ so notic'c'ablc* that tin* drill disc's 
will c'itbc'r not c'nter the lii'ound at all, or tlic'y will plant so 
shallow as to intc'rfc'rc* with llic* yield Soil tliat earnc's elay 
Avill oidy ball up and “puddle'," as the farmc'r tc'rms it. 

In c'C'rtain tine, sandy sods miic'h trouble* arisc's from the* fact 
that tine' ^’rit j^c'ts into the* disc* bc'arini^’s \\ hc'rc* double* disc's 
arc' usc'd, it bc'eomc's doubly a^,m’a\ at inn,' tu find the* Ix'ai'inn^s 
worn out in a sinn’h* sc'ason. A lilx'ral cpiantity ol liylit 
forc'C'd into tin* bearin«i,'s at h'ast onc'c a day, until it leaks end 
at the side, will, in a mc'asure, tc'tnl to work tin' dirt and ynut 
out with the nrrase. Tin* bc'ai'inns should always lx* wc'll lubri- 
cated, Ix'c'ausc' it must lx* rc'mc'mbc'rc'd that praetic'ally the 
entire weijjjht of the' mac'hinc' and tin' nrain to be* planted is 
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(‘jiri’ied on IIk' discs i-;i11i(M’ Hum oii 1 Ih‘ wIkm'Is. 11 should Ix' a 
paid of 1 li(' oiliii^^' ])rourain 1o oil Hu' wIkm*! and axh' biuirin^s 
at l(Uist as o1'1(‘ii as Hk* disc Ixuii'inus ai-(‘ oiled On Ihosi' drills 
of the internal fliih'd kind, ulicr(‘ llx' spi'cd is \aric(l 1o suit 
tlie (piantity of ^rain planlisl, i1 is \vv\ iniportanl to kc(*]) the 
Ix'ariiiLis of 1 h(' chan”(' sp»'('d j^car dri\(‘ wc'll oiled ^TIk' small 
A’('rti('al shaft earr,\ mu lh(‘ |nnion neisls specual cares Th(‘ 
lU'arin^’s of the shaft an' sonielimes pi'oxich'd with n'lnovahle' 
('ast-iron luishitiL’s for (‘as\ re-plae'cmeiil ^\h(‘n tlx'V are worn 
If th(' Ix'ariii^s are wi'll liihrieab'd Iwkm' a day at h'asi re])la(‘e- 
mi'iits W’ill iK've'r Ix' n'liiiired 

On those inaehiiK's with the e'xlernal (lull'd feed i‘ollers, lur- 
tlu'r adjustments may he round that will pi'imiit opi'iiiiiji,’ or 



p,(, s.') \nM 11.1 1 r<'(M| lor m.-im (lull 


('losing' the outh't. h'or seediim small sei'ds tins outlet may he 
closi'd up pri'tty well, hut there is no danyi'r of elosinp;’ it 
('utiri'ly, for a stop usu.ill\ pren'iits this h or medium si/.i'd 
j^i'rain, such as larj^^e plump wheal, the medium settiny will hi' 
found sat isfaihoiw . h'of lamer si'i'ds, sui'h as peas oi* hi'ans, 
it; will he wi'll lo si'e that the opi'iiini: is set at Ihi' maximum to 
he sun' that si'i'dmy is not reduced al Ihis |)oint 

On ^rain drills of the internal (luted IVed two runs for 
th(' oTain to enter will he louiid. One' is usually numhered 
(\o. 1) for small i^rams and the othi'r t No. IM lor lar^.U' 
-•rains. A n'versihle co\er jilate is pro', .(led for the side not 
ill us(' and hefort' placiii- seed in Hk' Impiier all i)lates should 
h(' turned alike' When tlu' (‘o\('r No 1 shows, the small 
run is in us(' 

Much ('are should he taken to uvt a uniform settm- ot th(‘ 
depth levf'i-. Sc'i'din- should never h(' dom? when turning' on 
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the lieiidlfUKls, in I'tict, il is always a jl^ooiI plan to seed in lands 
and in one direcdion, allowiipu' the headlands for tnrninj’*, as in 
plowinj^, till'll sei'dinjj^ llu' In-adlands at tli(‘ fiiiisli. It is best to 
allow about twii-e Ihi' width of the drill for the lu'adlands, and 
till' last two lands on eaeh side nia\ be included in the tinal 
trip around llic tii'ld in tinishinjj: iIk* si'i'diii^-. 

It is an exei'llent plan to 
ha\(' tlu' ba,u's of sec'd ^'rain 
pretty wi'll (list ribiiti'd 
o\ ('r t lu‘ iK'adlands so that 
the seed box of tlu' di'ill 
niay be ri'tilled at intervals. 
To run out of st'i'd in the 
middle of a tii'ld, and upon 
ri'ph'iiishin”' not to know' 
('xai'tly whei'i' driHinc; 
('eas(‘d, is vt'iy a;i'^ravat in^’. 
The operator should be 
very cai'i'fnl to kei'p watch 
of the outh't tubes. The\ 
bi'coiiK' clo^^^u'd tit times 
and this diftii'iilty is not 
ri'vealed until tlu' si'i'ds havi' sprouted out of tiu' ground. To 
jirepari' land areas with implanted space's is a waste of work, 
tlreat ('are should be taki'ii that each f('('d is workiiic' jp all 
times. 

One essential to siu'cessfiil operation of a orain drill is the 
selei'tion of the sci'd to b(‘ sown. It should, first of all, b(* ('lean 
and it should be s(*lect('d and j^raded, lu'cansi' the r('sults wdll 
be retlei'ted in the harv('st. Trash may elojj: tlu* f('('din^ mech- 
anism so that too miK'li care cannot Ih' ('xereised to use clean 
^rain. 

To ^et u'ood and (-orrei't a(‘tion of a single disc machine, the 
disc must cut at tin* ('orre'id an^’h'. This mi'ans that it should 
set at a sli<i‘ht an^h*, as shown in 811. This anp;i(‘ is cor- 
rectly provided in mannfaeture and if all bolts are properly 



Flo. SO, — (loiil>lc -run Ircd-cnp 
Mild u lii'id. ( )ii(' ,sid(' (»| « up I (>i 

Inijjc s«‘('ds Mild lh(‘ otlicr lor siu.ill 
st'i'ds. 
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ditions, the i'eililizer drill will reijuire about (S ])ouiids jier 
furrow o[)eu('i‘ per iiieh of (h'ptli. Tins vnric's as lh(' seed 
box empties. On ibe av(M-a.m\ a plain drill will i’e(piire a 
draft of (i pounds pm* furrow ojieiier [)er iiK'li of d(‘ptb. It 
will iiatuivdly draw barcK'r wIhmi iIk* box is full Ilian w^bmi it is 
nearly enijity. Tb(‘ draft for seeding- oats is less than that for 
seeding' whi'at, b(‘(‘aus(‘ 1h(‘ wmjjiht is only half as erind. The 



de])th at whu-h planting is dom* inllueiHM's the di’aft a threat 
d(‘al. AVhih* the b.mii'es of ti and S pounds draft per furrow' 
o])(‘n(‘r pm* iiudi (d’ d(“plh r('presmil an axm-am*, it is advisable 
to (‘onsider other fa(*toi-s Moisture in I Ik* soil affects 1h(‘ 
dj*aft. \b‘i'y hi‘av\ ^•iinibo, if \m'y damp, will inei’<‘as(‘ th<^ 
di’aft oO pel' emit. A ^raih* will im-rease the* draft. Wladher 
the bearings are well oiled or dr\ has an influmu'e. The 
draft is increased about 10 i)(*r e(‘nt with b() to 70 ])(‘r cent 
iiK'rmised rale of trax'el. Sod and moisture are, howevin*, the 
greatest variables that aifei't the draft. 



(UIAPTKK V 

.ArOWTXO AIA(MIIXlvS 

Function. — To (Mil ^rjiss for li;i\ (.r oIIkm* i>ur|)os('s is the 
function of a iuowim* Shkm' IIkm-i' aia* (lirr(M-(Mit kinds of Iniy to 
(Mit and since Ihc'se ^rassi^s yiidd (liClcn'id ly niiK'li is ('xpiMded 
of this iinK'hiiKM 

It should, (ii’st of all, (Mil ('ksin ; and, s(‘('on(ny, it should (Mit 
(dos(^ to th(‘ ^'I’onnd II slionld hav(‘ ln_ilit drafl and should run 
smoothly, ddn' disidiM* Ixsii'd slionld pull Ili(‘ swath ovei' to 
lea\’(‘ a (dear shai*p line, sh()^\ mu' the (Miltinu' I'd^^e of I hi' stand- 
in ^'rass. Il should l)(‘ coii\ ('iiK'Hl and ('as\ to lift Ihi* siidde 
bar ^\h('n tni'ninu’ and passmu o\(M* ohst iMiid ions, and lo tilt it 
h)\vn or up to (Mit lod.ut'd (tr staiidinu ;urass ('(pially W(‘ll. 

Types, Sizes and Rating. Thci*(> is \er\ lillh' \ a rial ion in 
the typi's of nnndiim's as a whoh'. IFowiwi'i’, llu'n' ai“(' difler- 
eni'es in tlu' methods of udlmu U(‘ar ('omhinal ions to jirodiK'O 
the ])ro])e]‘ (M'aiilv and siidsh* sjx'i'd rt'ipiired lo (Mil IIk' grass 
ev(‘nly. Kaidi manidaid nrer nas his own (1('\ i(M' lo iiK'i't this 
reijiiiiaMiK'iit, and all are ahoni e(pially ('IliiMi'iil. TIk' (M'ank 
sliafl speed is hasi'd on llu' r.ih' of lra\v'l. In oilier words, I Ik* 
su'kle has just about a ('ojisPml spi'i'd on all nundiiiK's lor ('^’(‘ry 
foot of advaiKM' As tlw* rab' ol Iravi'l niiM'easi's Hie saddle 
sj)e('d in(M'('ases liki'wisi* X('^\ l\p('s, wlmdi may hi' l(‘rmed 
trai'tor mow’ei’s and ari' ix'ally inijirovi'd di'slgns of the pri'sent 
conventional ones, may lx* pnr(dias('d Somi' of th(‘s(' l\ p('s are 
regular imndiim's I hat ma_\ Ix' liibdicd Ix'hind any Iraidor, 
whih' otlu'rs, whiidi may be liM-mcd mowM'i* altaidniKMits, may be 
attaidied to \Miri()ns makes of Iraidors ddi('S(' altaidiments 
usually ('(insist of a sickh' bar and driving m('('lianism. In sneh 
cases, power is taken diix'ctly from the tiau'tor rather than 

1k; 
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through in(lo})(‘iulent drive or traetion wheels, as on the regu- 
lar mower. 



1)1 -'ri.K-lor mower, wifli power-Iil’l meclmiiism. 


Tra(doi‘ mio\v(*i‘s ar(‘ liiiill (‘s|)('<'ially foi* us(' with ti’ai-tors. 
Trac'tor powi'r is not al)soliih‘ly ms'essary. howi'Vi'i', for tliey 

ean 1)(‘ di’aw ii ])y lioi*ses 
as well. The differenee 
is lari»'('ly one of im- 
proved ('onst iMiel ion 
in otIi('r woi'ds, mak- 
ing' a mowin’ that will 
stand up and jjjivi' sm’- 
viee under the severi' 
demands dm* to in 
ereased rati's of travel 
and lony’ intervals of 
time w’ithont stop- 
pa^^es. The mown'r at- 

Fig. {)2. — Mow (‘r nl Ok IiiimmiI ;iL I’rai’ <>• , , i 

tai'liments may nave 

sic’kh* bar spei'ds in 

proportion to the travel of the traetor, or the siekle bar speed 

may be in proportion to the engfine speed, irrespective of the 
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1rav(‘l, In tlie laltc'r it is possible to have tlu' siekb' ti’avel 
V('ry Fast, wliib' IIh* ti’aeloi' would lx* standing still or, a1 Ix'sl, 
moving \’(‘rv slowly. Som(‘ of llu'sc' at 1 ac'liniiMds art* phux'd in 
I'roid of tin* tratdor, wliih* otlit'rs are attatdied undt*rn(*at li and 
at tli(‘ side, or in llu* rt'ar, <‘\tendma out sidt'wise. Tlit* t'lioiee 
oF one or tin* otlu'i* d(*p(‘nds on tin* Irat'tor in use*. 

Alowt'rs are mad(‘ 

in* ddf('r(*nt, sizt's and 

ratt'd by t in* letij^^t li oF 

siekle bar nst'd. A 

(ivt‘-Foot niowinj.!,' ina- 

eliim* has a siekb* bai* 

five f(M't lonjj,’. A si\- 

Foot nnK'biiK^ has a 

sieklt* bar sl\ Ft't'l 

lon^\ (*t(' ddit'st* \'ar\' 

,, / 0.: .^r<)\\(>l .it suit* ol 

in si/e 1 roin t lirt't* to iiartoi 

ten f('(‘t. Tilt* latter 

s tin* laru'(*st on the inarkt*! and is Found lo bt* eoiniiU‘reially 
prat'titsd. Tin* small si/e is ('oniiiionly used ^\itll ^ard<‘n 
t rat'tors. 

Hitching.— IT iteliinii,’ is a problt*m that dt'mands some 
Ihongld when Iht'st* eon\ t'ld lonal matdiim's art* list'd in eombi- 
nation \\itli the tratdor. .Mowt'i's art* matdiim's wilh t'onsider- 
able side draFt. Tart it-nlarlN is Ihis triit* iF two t.r mort* are to 
In* used behind a Irat'ttir In orth'r to do good work spt'tdal 
attatdnnt'ids in tin* way oF hiltdit's should bt* proN’idt'd. A 
siiigii* S- or lO-Foot mowt'r t'an t'asdy bt* used in t'ombinalion 
wilh the aN'eragt* Irat'tor b\ t*mploying tht* nt'et*ssar\’ hittdiing 
irtnis, togt'tht'r with a sjteeial slid) ptdt*. In t‘\t*ry east*, how- 
ever, tht*y shonitl bt* hiltdietl so that tin* t’ letor wht*t*ls travel 
wdth at It'ast six intdit's t'h'araiit't* Irom tin* nneiit grass 

It is well to rt'iiit'inbt'r lhat Hit* mt)Wt*r slninltl aKva\s bt* st't 
well toward tin* snh* tt) alhiw snf(it'n*nt rtiom tor tht* Irat'tor 
wdieels. On largt* trat-ltirs that art* vt*ry with* it is nt)l gntitl 
])ra('ti('e to nst^ a niowt*r, bt'tsinst* it has sut'h lighi drall and 
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heeauso 1 o use siK'li a small macliiiH' willi a lar^’o trac'tor mi^Fl 
not be 0('onomie field ^^ork. In no i-ase should Hie mower hit eh 
on tlie draw bar ol* tlu‘ tracdor h(‘ so hit’ll as to pi'event the 
siekl(‘ bar from lyin^- d()\\n tial on th(‘ ground. Then, too, an 

extnmiely lii^’h hitidi 
may timd to lift on 
the mowiM* enou^'h to 
/ j i'(‘mov(' som(‘ wcdp^ld 

/ I and atfei't tlu' t raetion 

[ wliK'h would eiit 

igjfl (low n till' siekle speed, 

lH•l•allS(• il is (li-ivoii by 
trac'tion of the 
t'‘/ whei'ls on the ^'round. 

^'- y S(‘('ni‘iii^^ a mower 

attaeliiiKMit to a trae- 
tor is a simph* matter 

04. — iiiowiM-, show III” •(. ,1 ^ 

<h'\is Jui Use witii .1 (i.Kior instiiietions 

whi(‘h aeeompany the 

attaidiment ai’c^ elosel\ follow'(*d. Sjiisdal tractor mowao's, on 

which provisions ai(‘ made' to lift and Iowan* Ilu‘ sickle bar by 

means of a trij) ro{)(‘ opm'al in^iz; a lifting* d('\'i('(‘ on the mow’or 

itself, are liitidKal with an oi‘dinai*y (diwis to lh(‘ ti'actor draw^ 

bar. Tli('s(' imndiim's nsnall\ havi* a trm'lc or foi‘(‘-carriaji‘(‘ 

wheel makiii}^’ tlu' mower i*(‘all\ imh'pi'mh'nt of the tractor 

so far as slcadyiny il is (*oma‘rm‘d. 

Field Operation. -Wlnm a le^^nlar mowan* is iisial in com- 
bination with th(' ti’aidor, an additional man is usually called 
foi* to o])cratc th(“ mo\\ei' On mai'hincs in w'hii'h the tractor 
and mower b(a'om(‘ om* unit, the trai'lor operator (*an conven- 
iently run the eiitiri' outfit. 

ft biaamu's ('onsidcrably more* of a ])robl(mi to use a mower 
wdth a con ventional trac-torthan with horsi^s, and sjKH'ial atten- 
tion, ther('foi‘(‘, is napiii-ial As nreviously immt iomal, some 
mower attachments arc imnh' to fit on tractors in siK'h a way 
that they enable th(‘ operator of the tractor to attend to all the 


’44. — ( 'oil \ cut I on. 1 1 mow < 
< lc\ Is J 01 Use with .1 ( 1 .1 
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adjus^iiu'iits iiep(l(‘d on tli(‘ luowei- \\ithoul loavinu- his S(‘at on 
the traolor. Tliis arranoeinoni inakos a ono-inan ontfil and has 
1)0(01 round prac'l i('jil)lo. 

Tho an‘an«^(nii(‘n 1 . ol* l(‘V(n-s on n r(\milar inowcn- so as to 
onalile tin* tractor o|)orator to attmid lo them is a ('onsidorablo 
task. It shonld lx* horiK' in iniinh tliat to ^<9 ^nod |•('snlts, tho 
niowor no(‘ds (‘arofni att(nition. Tliis nudiiod, whih* il may ho 
.siu*o(‘ssl nl, is not so d(\si ral)l(\ thorol’oix', as having a man on 
th(‘ mo\v(‘r itschf oi- nsin<.i th(‘ sixanal trai'toi- mowm- or an 
attachinont whicdi tak(‘s its [lowoi* I’rom tlu* trachoi* itschf. 



Fic. !).'». — '■['rnctor, sliowiiiir umiioO' (ontrol with oix’rxlor on llio mower 

N(':i ( . 


Th(‘ si(*kl(‘ sp('od of ('on\ toil ional mowto’s is a])proximately 
9 oompl(‘t(‘ sti’okos ])or loot of aihanco f'or this reason 
fastin' travc'l nuains fastin' sit-klo spc'od. Sitioo tlio sii'klo is tho 
important part of tiio maehino, it domands a ^I'oat deal of 
attention. Its [di^nmonl noods special watoliin^' Tho sickle 
bar shonld sot ('xaihly at I'inlit aiinlos with tho macliim* when it 
is running, wliii-h moans that wlion standinu- idle, it shonld 
have what is tormod “load “ Tho load is nsiially one inch 
for eaoli five fool of bai-. A ton-foot bar, thoroforo, should be 
set with two inohosof load. When tho maohino is in o])eration 
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the work of thi' sieklo, due to its travel iii the "rass, spriiip^s 
baek enough so that \Aitli this setting- it will l)e practically at 
riji'ht an^’Ii's willi th(‘ inai'iiiiu' pi-o|)er. 'fo (l(‘l(‘rniiM(‘ whi'llier 
this is set ri^iit, a string-, di-awii \ery tight, may Ix' run 
from the (-(uiter of tlu' wrist [)iii ou the (u-ank shaft directly 
over the ciuiter of th(‘ pitman itself, and out to thi' end of the 
bar, wiiicli will atford a straight line from whii-h these measure- 
ments may be takim. Adjust imuits on various ma('hin(\s are 
])ossible. to gc't jiropm* lead on the sii'kle bar. Kai'h partiiuilar 
machine should b(‘ thoroughly iindm'stood so that tin* adjust- 
ments are propm’ly made and ('ontinually maintained. 



Pl(i. 1)(1 — (’<‘iiicr shows |»io|)i‘il\ mIiuikmI sk 1<1<‘ Iuo. S!i;i(I(mI i»()i*1ions ;irt' 

• iiiis.ilmiHiiriits, .iiifl ;iit‘ iiiiproix'i'. 

'bh(‘ guards on the sickh' bar shoiihl also be vmy earefully 
set and kigit in propm- alignmmd If a hrokmi om' is rigilaeeil, 
('are should he takim that tla* hxlgi'r jilate is not too low' or too 
high. Shims may lx* usisl if ixs't^ssary, or the guard, being 
made of mall(‘abh‘ iron, may Ix' Ixmt up or down with a 
liamuKM'. 'I1i(' h‘dg(‘r plati'^ should Ix' (‘.xamim'd also to make 
sur(‘ that tlx'y are sharp. If tlx'y arc* not sharp, tlnw should 
be replai'ed, sim'i* it is not |)raeti('al to attempt r('-shar|)ening 
them, unl(*ss sat isfai'toiw facilities are available. 

The wings on tlx* guards gnuh' tin* grass to th(‘ knife, and 
these* need to he (‘.\amin(‘d as well, to S(‘e that th(‘y do not l)(*ar 
down on tin* ledg{*r plati*. 'rhe guards also may he re-point(‘d 
if they lx‘eom(* v(*ry dull and blunted. 

Till* knde brU-k should always lx* stiaiight. It can best be 
examined by sighting dowii tlx* bar 





100 FARM EQITI PM ENT 

On some maehines, wearing- plates are provided wliieb may 
be adjusted to lake up the for^^al■d and hac'k play of tlie siekle. 
A slight play should always ))(* alh)W(‘d to pr(‘V(Mit danger of 
binding'. A sixty-foindh of an inch is enouj^ii, but it should 
be the same all alon^- tin* bar. It is <;‘ 0 ()d praidice to ha\'(‘ an 
extra sickle knife for eai'li macliin(‘. This makes il ])ossibh‘ 
for the operator to taki^ I Ids (‘\1ra on(‘ alon^* into the tii'ld, and 
rejdac'e thi' dull om\ Avhmi it is m'cessary. This also ernibles 
the opcM’ator to j^rind tlnun both in th(‘ evmnnn- or early ui the 
nioi‘nin<»’. 

It should be seen that th(‘ sickle knives n'g-isb'r, Ey 
''re^dsterin^” is meant that tlnw traxid an eipial distama* on 
eithm* side of thi‘ c(‘nt(‘r line of the j^’uards. 11“ tlu' knives do 
not register, it may b(‘ necM'ssary to hMi^thmi the pitman rod 
or the dra^‘ bar, or whati'ver means ari' jirovided to aceom- 
plish this. .Machini's should be examim'd thoroughly to see 
how this can best Ix' doni'. Th(‘ pitman rod conmM'tion on 
the sickle bar should b(‘ (‘ari'fnlly watcluMl lor projier ad- 
justment. The sanu' thin*;' is trui' on tlx' adjust numt at tlx^ 
crank end of thi' jutinan. If lh(‘ joints lima' Ix'conn' so badly 
worn that they cannot b(‘ kept ti^hl, n'placements should b(‘ 
made immediatidy, otherwisi* a brokmi jutman will Ix' the 
result. 

At the outer ('iid of the sickh' bar, and on its lowin’ siih^, is a 
part which is termed the outside sho<. This jiart is intended 
to carry the outin- inid of the sickh’ itsi'lf. It is usually adjust- 
able for height, and should bi’ carefully sid to eiit t hi* hay as 
short as desired. On soiiii' maidiini’s a small wheid is usinl, find 
this wheel should hi* wiM oiled and so sid thai it has a lead 
away from the !>rass and toward the swath. 

The inner shoe, loiniti’d at the inmn- inid of the sii'kle bar, 
has a purpose similar to that of thi’ outsidi’ shoi’ : to siijiport 
the inner end of the sickhn It is put to ^ri'ati'r servici’ and 
reeeivi's more wear, however. Provisions for replaeinnent are 
mad(‘ so that it may inisily be kept in lirst class ('ondition and 
it also may be set at dillerent heights. P>oth tin; inside and the 
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outside shoes should h(‘ so set that llie ])ai* eiits tlu* hay at a 
uniform distau(-e from the m-oiirid all ahum’ its hui^th 

The divid(U‘ hoard and lh(‘ swath stu'k shoiihl also ht' in tii*sl 
cdass shajx', siiu'c lh(‘\, loo, ha\(‘ an important function to 
])('rform. ^riu'v should mark \(‘i\\ ch'ariN the Iiik' of iIk* uiKuit 
hay as a <4uid(‘ to tlu* tractor on tlu* follow in;^- round and to 
o‘ct th(‘ maximum amount cut at all tiiiu's. 

.Th(' hearings that ikmmI spisual attmition ari' tlu' wu’ist ])in, 
or jiilman |)in l)(‘ai‘iu;is, and th(‘ lowm- (uid of tin* crank shaft. 
It is important that thiw' he kept tiyht, and this can hest lx* 
done h\ having' tlimn prop(*rl\ luhricatixl. If eitlnu' of these 



r'lG. - 1 miei' shoe. -Ilou iim lnni.‘«‘ pms .nul inhiiMii < imiu'ft ions. 

hearinji,’s start to pound, imuadiate ri'placxuumit of tlu' worn 
parts hy ii(‘w Ix'ariims is h<‘st An extra wrist pin hearinj^' may 
W(‘ll h(‘ mirried in the* tool ho\ of tin* mowiny machiiK' for just 
siudi (Uiuu'f.i'mK'ii's, and an evtra hiislmm for the lowim mid ol 
the m-ank shaft, Ixs-ause whmi this hearing' AVi'ars, only a mwv 
one wdll s lift ice. 

(kinstant attend ion to th(‘S(‘ hmirinys is mxM'Ssary to he aliso- 
liitidy sun* that th(*y have* sullici(*ut liihricat ion. It is a jj;'ood 
])lan to lay out a sidiediile for oilin.^' and follow it dilij^vutly — 
say, for instaiu'e, oiling these partuudar parts (‘very thirty 
minid(*s. ddds se-lu'dide ai)i>ru*s partienilarly to tin* ])resent 
(conventional imuchine used with a tractor and not to the special 
hi^T duty trac'tor mowers or sp(*(nal hi^h duty mower attach- 
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iiients. For tractor work iiion* I'nHiiu'nt oiling^ is nocclecl, natu- 
rally, than for the slow lioi-s(‘-(li‘a\\ n s|)(‘cds. Where! aiiti- 
frietion hearmj^ (Mjiiipnicnl is used on inaediiiu's, no trouble 
should (K'cur. With such (SjiiipuKuit tlu* iiUK'hine's should 
easily rini a we(‘k A\ith one oiling'. It is a ^'ood j)lan to kee{) 
oilinji' all the' otlun- hiN-irini^s .ilso at re<iular inte'rvals of eve'ry 
day or so. in this mstaina' is c'crtain to cause' ti’ouhh'. 

For niae-hiiK's having- e'liclose'd transmission ^'e'ars lie' sure that 
th(‘ <4'('ai‘ cases have* siiflicie'iil luhricant to oil the' ^’('ars and 
hearinjjcs properly, (h'lie'rally it is sat isfae-teny to use ste'ain 
e'lyine oil or any »iooel ^raeh' of antoinohile' transmission 
ji'iH'ase' for such work. The' <^"e*ar e-ascs ne'e'd he' only pai'tially 
filh'd, one-thirel tei eme'-half full, he'e-aiise' the' ”‘ears when 
runnin^^ (-ai’iy this enl aremml, liihrie-at iiy all meivny parts. 



l*'jej. !)U. -Scclioii liiionuli sk kii' Itnr. 


The rate-he'ts in the* eliixe- whe'e'ls anel the* whe‘e‘1 hubs the'm- 
selve's, shejiilel he* enh'el elailx It is also a j^eieiel plan tei ehl 
the* sH'kle' bar fre'epK'iit 1_\ in fae*t, this part shenilel always 
be vve-ll eiilcfl w’lth lii^lil marhiiie' enl e've'iy time* the* knife* is 
chan^e'd. 

Capacity. — The* ('nit(*el State's I )e*part mi'iit of Agriculture 
has elone* e-enisieh'rahle* work in making in ve'sti^at ienis tei tinel 
enit he)W' niiie'h weirk' is ae'e-emiplishe'el by the* ave*ra< 4 e meiwer in 
the hanels eel' the* farme*r The'ir ti^iiire's ’' re*\i'al that on an 
average, a five'-loeit mowe'r enits 10.4 ae-re's pe'r elay. The aver- 
aj^’e six-feieit mowe'r emts J I !) ae-ri's pe'r elay. h'reim this it may 
he seen thai two ae-re's pe-r feieit of le*n^th of sie-kle* hai* is a 
fairly <*e)e)el ave'ra^e' eni which to e'ale-ulate' e*apae‘ity The'se* elata, 
of course*, re'fe*r tee meewe'rs elrawn by horse's anel the s])eeds at 
which they travel, w hie-h is fremi 2 to 214 mile's per hemr. 

* Biillrliii N(i SI I r S Ocpi of Aipi , April 24. l'.)2(». 
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Tractors will easily lra\('l T)!) ])(‘r ('ciit fashM- than horses 
whieli means a rate' of travel of from t,') mih's jxm- lionr 
and that much moia* woi-k dom* in a day hh-om IIk' I^'cah'ral 
fi^aires <^-iv(Mi al)o\(', it was round that a (i loot iiiaehme do(\s 
tifteem })(M- (ami mon' work than a o ro(tt ma(diiii(‘, and a 10- 
foot ma(diin(‘ wdl do (-oiaa^spondinyly moi-e. A sp(‘(*ial li’aetor 
mowam with an (S-foot enttme har. hitelu'd to a coiin ml iniial 
tiau'tor, trav(din;^ at a i-at(‘ of thiaa^ miles an honi- will Ix' ,ihh' 
to (Mit from twamty-fixe to llm-t\ a('res m a lO-honr da.\' This 
ti”‘nre re|)resents an (mtirc* day's work with a traetor and oik' 
man. It is not nneommon to tind that a ten-foot mower, used 
in eomhination with tin* tractor, (oits lhirt\-li\(‘ aio't's of hay 
per day of ten honi's. In (‘\ceptional (-ases, as inall^ as forty 
ai'res hav(‘ hiam (Oit in ten hours with iiku'Iiiik's oi‘ this t\pe 
and si/(‘ drawn 1)\ traetoi Mower at taehmeiils lor tractors, 
cutting' from six to (‘o^ht f(Md,' aia' casil\ i-apahh' of ciittinii' 
tillage aci‘(‘s pin* foot of sn-kh* har per da\ often honis 

One of tin* ol)je(‘tions to mowim attaedmumts for liMctors, 
iften ('it('(l to dis('Oiiraii'e tin* iisi* of tiaudor witli tin' iiiowam, 
IS that th(‘ ti'actor wheels ha\(‘ a temhmex to thrash out the' 
heads or hiaaik t lu' lea\ (‘s loos(‘ from tin* ha\ , part icii laid y w lam 
very (_lry (dov('r is Ixmiy (Oit ddiis object ion ma\ «‘asily l)('o\('r- 
(‘ome by (‘iittin^‘ (‘arly 'in IIh' l•lp(miny stain' and allowing' tlii' 
hay to cure in windrows d’he saiiu' obji'clion (-an also bi' 
suc(‘essfully r('mo\'ed by iisiiiy <i side deli\(‘r_\ rak(' in eom- 
biTiation with the mower or imim'diati'lx alterward, (‘iittin»^ 
W'(‘ll matni'ed hay of ditferent kinds. Ib'sKh's that, tin' diviih'i' 
board, if ^n'opm’ly adjnsti'd. will mak(‘ a tracdv lor tlu' driv(> 
wheel of the ti-ai'tor so that 1 his obji'ct ion is ovi'rc'onK' In some 
cases the rake (-an be hit (‘lied to ])nt tlu* yrass in windrows as 
soon as cut. Tin* av('‘raL’'e traidor has (mou}.i'h jiowi'r to do this 
laaidily. Tlu' (jiH'stion is iiu'ia'ly oik' ot nettinu' tin' ))rop(*r 
hitch. This makes it jiossible to run the traidor driv(* wduH'ls 
on the stubbh' b('t^\een tlu* windrows. For such a (‘ombination, 
the rake should be hitched diimctly to the tractor draw-bar and 
not to the mower. 
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Draft. — The draft of mowers is a prol)lem which varies with 
the j^rass that is beiii^* cut, the sharpness of the si('kle, ami tlie 
decree of lubrication. 

In a scries of tests, an ei^ht-foot mower in tii'st class ('on- 
dition, (Uittinpr clover and timothy hay oti Ic'vi'l land, showed a 
draft of from 430 to pounds, witli an aven-a^^e of 4H7 

pounds. A ten-foot mow(M‘, (uittin^- alfalfa in yood ('ondition 
and on lev(‘l land, showed a di'aft of from bbO to b7b pounds, 
or an a^'(U•a^‘(‘ of b()() pounds, ^fliesc' liyures art' at a I’ate of 
travel of about miles i)er hour. From them we find that 



I'Ki. loo, — 'I'l.iclor ei()\V(M' in (u'ld. 


the avera”'(‘ draft ^\as bS.7 pounds jxu' foot of siekh' har. Th(‘ 
eflei't of dull kniv(‘s is plainly shown in lh(‘ followinj^’ data:* 

(H)M)ITIOX OF SICKF.F |)K\FT IN COI’NDS 

Knives in ^ood ('ondition tr).! to 478 

Knives iiliout HO'/r dull.. .. fills ‘‘ ,4(12 

Knives Aerv dull ... . . ."(id (122 

Knives dull, j^nnrds hent ;uid li'di^er plutes rnldun^ 718 

This shows that a mowin’ with dnll knivi's may reipiire about 
75 per cent mori* ])ow(‘i’ than when in p,‘(>od (’ondition. 

Fi(4d t(^sts have rev(‘ah‘d that th(‘ draft is slitflitly d(M-r(‘as(Ml 
as th(‘ trav(‘l im'rc'ases. This is only about 10 pm* eent, yid 
enouj^h to show that fasten* t raved ae'eomplishcd two thinf 2 fs. 

* Tests madt* at Ai'rieultnral Euf^ineering Dejiartinent el* the L'nivorsity of 
Wiseonsin. 
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Tlio mower does more woi*k and does it a minimum cx- 

])ense of power. This increase in speed is o?ily about 50 per 
('ent over a r(*yidai- rate of trav(‘] of mih's p('r hour, \\lii(‘h 
would 7nean a tiav('l of sli^litly h‘ss tlian miles an hour. 

Repairs." — Tlu' siekl(‘ is tli(‘ part of a mowei* that does the 
woi’k of euttin^' and, thei-(‘fore, i'<‘(piir(‘s attention lo Iom']) it in 
<^ood shape and the kni\es sIku*j). In tlu' first ])lae(‘, lli(> knife 



l-'ie inl — Sicklt'-knirc ijrindcM'. 


bar itself should hr absolutely sti-ai^ht. Sio'litiny alonj^ the 
(‘d^e Avill reveal whetluu* or not this is lh(‘ eas(‘; and il kinks 
are present, tlu'V should lx* rmnoviMl by st raiji^htmuni*' on an 
anvil or straiylit iron. ^1 h(‘ ('lips that hold th(‘ knili' bar should 
be hammer(‘d down so thi'y just sliy'htly ('l(*ar without rubbinjjr. 
If wearing' plait's art* not adjnstabU* they should bt*. reTit'Wt'd 
if worn. 

Grindinj^’ the knift* setdions is a job that should be very 

* vSpp Farmprs’ Biillptin 047, ‘Tarp and Repair of Farm ImplPinents.” 
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carclully done lo he sin*(‘ to k(H‘[) the oiMuinal an^io of oaeh 
sootion as nearly as possible. A spcMoal ^'idiidi']’ for this pur- 
pose is a valiiabl(‘ (h'vic'e for doiiiy this \vork w('ll and doiujj;’ it 
qiiit(^ rapidly. AVIkui tliis aimle (umiiot be luainteiiK'd iit'w 
seetions shoidd be ])Ui-e]jas(‘d 

A\ hen se(‘lioiis ikmmI i‘('i)hi('in^‘ 1h(‘y should b(‘ rtunoved from 
the bar by slu^ai’iny tlu' riv(‘ls I’alher than ti‘\ luy lo puiu'h 
them out. Tliis lalb'r iiudhod buids lo enlan^v the rivet liole 
so that a jh'W riv(‘l will not hold so well wIhmi lh(‘ ikwv s(‘('lioM 
is put ill place. lb‘uulai‘ ri\e|s pur('has('d fur Ihis pai*li('ular 
pui'pose should always Ix' usisl for Ihis work, and in no (Uise 
should any soi‘1 of a subsliliile su<'h as nails or s(‘i'(w\s be used. 

Dull led^’(‘r ])lal(‘s may be l•(‘mo\('d and iiroiiiid in a similar 
manner. The original aiiyle should b<‘ maintained as nearly as 
possible, but lu'w oiu's an* preferabh*. 

Th(‘ j^aiaials should also be reorouiid and poinb'd when they 
get dull and blunt. 
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Function. — T\al\(‘s jum' us(mI pi-iniarily jo i*ak(' tlu* liay from 
rows, or "‘swallis,” \\liicli lia\(' In'cn h'I’l l)\ the mowm' into 
mor(‘ roinpa('t j'ows, wliicli arc loniiod tniHlroirs, Mdi(‘s(‘ wind- 
rows are later raloul nj) liv llu' lo.idc'rs and put on tin* waj^on 
ra(‘k to 1)(' (‘on\e\ed to iIk* harn, oi- ('ls(‘ l!ie\ are liandliHl 
by push 1 ‘akes oi- s\\('('p^ foi- s1a('kiny in lli(‘ (it'ld. 



I’lc 10_^ jliiini) i.iKi'. in-r(»(tt, Willi Ir.Ktoi Inlili 


Types, Sizes, and Ratin*;. 'riim-i- ar<‘ siwm'ai distinel types 
of i‘ak(*s, siudi as tli(‘ sjjiiiK/ tixttli raloa ollmi tmmied si Ij dump 
rak(‘, and thi' sid('-<leli\ ei-\^ ralvia wliiidi may Ix' siil)di\’ided 
a<;'ain into two styk's, the “(‘ylnider style” and tli(‘ “fork 
styl(\” Till' Inldcr, while not <*xaetl_\ a rake, may 1)(‘ elass(‘d 
with tlimii brnmnse in man\ laises rakes, [)arl ieiila rly oi tho 
sid(‘ deliveiw stvles, will do tlu' work ol ti'ddin^' bay. Icd- 
ders will, tbrn'id'oi-i', bt* ('onsuhnaal hen*. 

Praetieally all dump rak«‘s \ai-y in si/.i* from 8 to V2 fe(*t in 

* Sc(‘ FiiriiiiTs’ r.iilli'lm !• I ‘ I l.i \ ni.i k ihl: ” 
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width, and they are rated in these sizes and termed 8-, 10-, or 
Fd-foot machines. Side-deli wry rakes have no ratinjj^ for size 
other than tli(‘ aiFitrary immhers or names to them l)y 

the manufa('l iircM's. Rai-(‘ly dot's a manid'acdurer make moi’c 
than one style or type and siz(‘. It is \\(‘ll, wlu'n piireliasino-^ 
howevei’, to know liow widi* a swath a sid('-d('liv('ry rake wall 
liandle. ddie most ('ommon size will rake a swath from 7 to 8 
feet in widih. Some maniifa('turers make side' delivcay i‘ak(‘s 
for use oidy as such, while othei’s may Ix' purchased that can 



I'lc. loa SMl<>-(N>Iiv<‘ry rnkr, (\liiMlcr hjx'. 


be nsed as t(“dd(‘rs. Smdi imudiines are usually termed roiubi- 
naiion sidc-dcli n ii/ ruh'r (uul irdder. 

Hitching and Field Operation. — Since spring-tooth or 
dump rakes arc* usually rather wid(*, tlu'y should ot‘ ('ourse run 
very steadily, and to hil('h them to the tracdor usually calls for 
an ‘‘A’’ frame ('onstnudion on the machine. Ih'causi' th(‘ hay, 
in being rakcid, does not always come exactly in the c(‘nter, one 
side of the rake fi'equeutly carries a heavy load and the 
machine tends to sway eonsid(‘rably so that a stc'ady traveling 
machine calls for the ‘‘A” f rami' liitidi di'vii-e. Chains, or 
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light rods hs braces, will not s('rve so w(‘ll as a ])olc of wood or 
angle steel securely fastened to tli(‘ rake as a unit, (kii’c should 
he ex(‘r('is('d to s(‘e lluil 11 h‘ in;iehi7i(‘ is hitched far ('uoiigh hai'k 
of th(‘ tracdor so that ('Oi’iuu's eau la* turn(‘d (-on vi'iiii'iitly. 
Trouble is oft(‘n eaiisi'd by hitidiiiig so (dose that in turning tin* 
tracdoi- whec'Is loindi tin* nnu'liiin*. On siK'h trai'lors ns have 
ext(*nsion ch'ats, too close hitc'hing may (*V(‘n h(‘('oin(' a dnnger- 
ous [)ra(di('(*. 

'rin* ('on V(‘nt ional rnkt* is so nnnh* that tin* opi'rnlor us(*s his 
foot to press tin* rake* ti'cth against the ground lor ('lean 



nikiii-;. If tlte miiii on llic roUo Ilui1 is iisod behind :i traetor 
is Id be dis])eMsed wilh. oilier means must lie devised lo seeiire, 
his load or pressiiie on llie leelli A \\e|e|i1 ol 1- m 1.) 
lionnds Ininp- on this rool lexer v\ill ei\e Ihe necessary pres- 
sure on the rake teeth. A trip rope seenred to the hand-trip 
lever for diimpiiifj the rake is then necessary. Aeeordingly 
the dumping device must work against this weight used to 
keep the rake teeth down. The load should not he too heavy, 
lest the diimpiiie' device he hrnkeii or made dillieiilt to operate. 
Ill any ease the trip rope should he held tiehtly until the 
rake has dumped Ihe hay, and then instantly rideased. It 
is important to see that Ihe tripping- lays the windrows 
straiftht aiul e.xaelly in rows, lo I’aeilitate handling the hay 
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rained upon, turn it ovin- and briii” tli(‘ bottom part to the 
top so that it ma\ bo druMl out in Iho sun and wind in the 
(juiekest mannm- possibh*. A t(‘<idor slnadd alwavs Ix' used 
after hay in tin' swath oi- windrows has Ixxm rainod on. Th(‘ 
oondiination sido (.l('li\er\ rako nia\ lx* nsixl as a ti'ddm-, sini'e 
the ac'tion of its (-\lmd('r and forks, w lu*n riwi'rstxl, is vimy 
niueii lik(‘ that of a tixldm- and aixxniiplislu's tlu' sanx> [nirpose. 

. It sliould b(‘ ixmxmilx'nxl that tin* pcxirs and (diains transmit 
th(‘ pow(‘r from tlx* wlxxds to llx' rakinu d«‘\ xx's, and that tlio 
shafts upon wliioh the lksii’s and sprookids an* monnlod should 



Fxi lOIt. — iJi'ai slnlt. (o < li nm( . nIiikIci- Ii.im.iUc lor us(' :is a li'ddor. 

1)(> \\(dl oilixi They slxnild alwa\s Ih‘ widl sixoiivd in thoir 
lx*arin*i,'s so all iioars ma_\ run a\(' 11 with (xudi otlim'. ()n thos(‘ 
maidiiiH's usino' tin' looks monntod on ('ranks, it is lu'oi'ssary to 
SIX' that tin' fork boxivs on tho orauks r(‘('oi\(‘ sixx'ial oare in 
tho way of lubrK'ant . Whmx' ynxisi' mips aix* nscxi on tlH‘ 
m*anks, t Ix'.v should lx* tiirmxl down a trilh* (‘vmw hour or tw'o 
to se('ur(‘ longer wear and Ixdter pm-formaiux* of the imu'liine 
as a wdiole. 

With niaidiines of the fork type, the spixxl of the tractor 
sliould iKwer vwml 2' j inih's an hour and evmi h'ss is desir- 
able to insure lony- life and i^ood smw i('(‘ from tlx' teddm*. 
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tlu'ni to slip around, and t‘re(pu‘nlly in this nianiuu’ tli(\v arc 
broken, Avlii(*h means ])()()i- rakinjj:. It is W(*ll th co ov(‘i- all the 
rake spring' ti'etii ladort' storliiio in iIk' nmrniny and at noon, 
to see that the holts ai‘(‘ tieht. It is ])art i(‘nlai*ly ii»ipoi’tant 
when the nuudiint' is mnv to se(' that tlu' sjirings aia^ ti^httmed 
twice a day until they n^ally lind their |)la('es. 

Tn the handlin’^' of the nundinu's in the ti(“ld, it is g*ood 
policy to drive tin* tractor strai,elit, sim't' the loader is to .j^‘o 
over the tu'Id lU'xt, and to mak(‘ loa<liii ;4 eoiivcmicnit rows 
shonhl be straij^ht. If tlu' loading is to h(‘ doin' with two 
loaders, this is mon* important tlian (‘ver. TIk'h espe('ially 
the rows should lx* pai*alh*l, so that lh(‘S(; two load(*rs wall w'ork 
to their full capacity at all times. 

Capacity. — An averaj^’e ti^nnx* of from to acre's pe'i* 
foot of width may lx* nse'd to ee't the (Sipacity ol' any type* or 
style of hay rake. If the land is r»*ase)nahly h*\(*l and free 
freim stnmjis, stone's, anel e)hst riK't ions, it may ev(*n he* safe* tei 
fi^'iire on feinr aen-e's })er foeit of wielth. In sm-h e-ases an H-foe)t 
rake should, on an ave*ra,m‘, have* a e'apae'ity eif acre's jie'r elay. 

Draft. — Tlie'se machines have* ve'ry li<i’ht elraft. An orelinary 
cS- or l()-fe)e)t size* dump hay rake* will re'epiire* From IdO te) 
250 ponnels pull. IT the* ^i-eninel is ve'ry nne*ve*n anel the 
sjirin^- te*e*th han^'on the* hi, eh speds, the* elraft will lx* alfe'cte'd. 
In e'eoH'i'al, how'e*\e‘r, 225 peinnels may he* nse*el as an a\’e'i‘ae'e'. 

Sieh* eh'li ve'ry rake's of e'ithe*r type* I'e'ejnire* sliehtly meeix^ 
})owe'i’, anel te*sts sheiw a elraw-har ])nll eef freem 250 te) 250 
pemnels. In a he*avy tie'hl e)f alfalfa, the* |)e)we*r i‘(*(] iiire*me*nts 
will he slightly nmre*. Tn ne) e-ase* has a eli'aw bar inill, een le*ve*l 
lanel, hee'ii in e*xe'e*ss e)f 420 pe)nnels fe)r a sin, eh* maediine* e)f this 
sort in eooel e'eeiielitieen. On an averae'e 220 jieinnels wall repre- 
sent the draft e)f side* delive*ry rake's. 

I.J()M)EKS 

Function. — Le)ade*i‘s are mae‘hine*s wdiie*h 
freeni the wineire)ws as le*ft by tlie* hay rake*s and e*le*vate it e)n a 
hayrae'k, e)n which it is hanh*d to the meiws wheix* it is to be 
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stoi’od. Fn‘{|U(‘iit ly, ins1(M(l of stoi-iii^- h;i\ id tli<‘ mow, it is 
t'l-oni llu' w noli’ows 1)\ push rnla's or sw iH'p rnlu's, and 
af'tmw\ard liandh'd l)\ a stac'kim and Id’h'd to stoK-ks oi- I'irks in 
the field. 

Types and Sizes. — Il<i\ l()ad(‘rs ai’e made m two lyjx's, one 
the cjjh)i(h'r t\]U‘ and th(‘ otluM' tlie j'orh typ(‘ 'Idle lattio- is 
sonu'tiiiK's termed a “fearless" t\pe. TIk' sami' jiriiK'ijile as 
that desinahed in tli(‘ suh' (hdivioy i-akes is invohed in these 



I'k. Kid K<‘ 1 .ikiim < \ lin<l<'i 

loading' maehiiies In one leisi' a series ol small sprinix steid 
te(‘th or forks an' I’astt'iied to tin* ('vlindi'r, liy wliiidi th(‘ ha\' is 
^‘at heri'd and ('le\'at<'d h\ iiii'ans ot an (‘iidli'ss laiki' to the toji 
of the mai'liiTK' and (h'li\enMl to th(‘ hay rack Ix'tl on the 
u’a^'on In tie' otlu'r ('ase the spriny sti'el rake ti'eth are 
semired to loipj; w’oodi'ii forks wdiieh havi' a rotar\' motion at 
the lower ('iid and a reoijii'oi'at in^' motion ahovi', eonvi'yinj^ 
tlie hay to tlu' top of th(' load and deli\erin<]: it to tht* liayraek 
bed of the vva^on ()]i soim' of tlu' ('ylindc'r maehim^s a re- 
raking cylinder may. he used in combination with regular fork 
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cylinder to gather nj) loose ends and d(‘liver them to the large 
cylinder or main eylinder Avhi('h c'arries il up to the top and 
delivers it in the usual manmn*. 

Sizes of loaders are nearly uniform in width. Two general 
widths, tin* 6-foot and the S-foot, may he had. TlK\y represent 
approximat('ly the hayrack widtli, which is jihout S4 im-hes. 
No real stondard goveims this tigiir(‘, y(‘t it is v(‘ry (dose to 
wdiat has Ixhmi found piaadical to load, move about on the high- 
ways, arid iiito tin* aNf'rae'e barn door and gat('. Tlu' 
height of some loacho's can b(‘ (dian^(‘d a litth*, but even this is 
neaidy the sanu' on all and rang(‘s froin 1) to 10 fc(d. 

Hitching and Field Operation. — Operating a loader is not 
a difli(Milt task. Tin* most essimtial thiTn,* to tlndr siu'cessful 
p('rforman(‘(‘ is to maintain a uniform spcaxl oi’ rati' of travi'l. 
Hay ('annot Ix' loadi'd at bn'akni'ck sp('('ds if a good thoi’ough 
job of raking is to Ix' done at the sauK' tinu'. To gather all th(^ 
hay (d('an from tlii' ground is th(‘ first considi'ration. dV) do th(‘ 
job hurriedly and leave a largi* p(‘r('entage of hay on the 
ground unrak(*d and indoach'd is not good |)ractice. 

The fii'st esst'nlial to g(xxl loading and (dean raking is the 
prop(‘r adjustment of tlu* \(‘rti('al hitidi Ix'twei'u the tongue of 
the loader and the tia\ ra(d< or wagon Ix'd, Ix'i'ausi' wagon beds 
vary in height from th(‘ ground Impropi'i* adjustment of this 
hitidi may (-ausi' a rake to do a good ('h'an job of raking and 
loading in oiu' i-ase with om* wagon, and a poor job with 
another. On loadc'i’s ha\inga ror(*-(‘aridag(', th(‘ hitch may be 
permanently tixi'd for good (d(‘an I'aking, ix'gardless of Avagon 
height. 

If all the loach'rs — where nioix' than one is Ix'ing used — and 
all wagon Ix'ds aix* alike, it is im'rely a problem of hitching 
uniformly to gc't g(xxl ri'sults. This is a part of haying that is 
im[)()rtant and should Ix' loolu'd art(‘r ('aix'fully. When differ- 
ent Avagons and loadi'rs ai'e ns(*(l, it is a good plan to get a field 
setting workc’d out and just (dialk doAvn on the real' of the i'a(dv 
the number of turns of the wimdi crank that should be made 
to get the best setting. If oik* type of loader Avith different 
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wagons is used, the jiunilxo* ot* liinis may again Ix' marked on 
the rear of th(‘ ra('k. Tht'se detads may all sihmu (rdlcs, yet if 
rapid aetion and sal isfaclmy results ar(‘ to Ix' stMuinxl, they 
will pr()V(‘ their iis('f idm'ss. It also logu-al to g(‘t all tlu' hay 
available; and, Ix'sidc's, tlu'rc' is tlu‘ fact that it wiW hi' unnec- 
essary to re-rak(' tlu' field. 

Whi'ii two loaders an' used behind the ti-aidor, which is the 
b(‘st a rrang'i'im'nt , thi' loadi'rs should he rilike. d lu' lia_\ rai'ks 
as AV('ll should hi' as n('<irly alike as possible, h'lic loads will 
then hi' about equal and eaeh man on the load will lia\e about 



]\{) — 11,,^ loiidri loltloic; ^howiic; wiinli loi l''M'lni^ loader 

an equal amount ot* work to do, because both racks will be 
loaded in the same time. 

Two wofjoHs uilli Ikiv loodcfs con cosily be liMclicd 1o 
the li-aclor. It is iniiiorloid In net a Inleli loan einmnli to 
pel-tail of easy laraian willaait daaner of iajanan edhor 
the wan'oas or ioailers. d’ai'iaan corners wdl to sonic extent 
always be neeessai-y, and d may be dannei-ons if tbe liilch 
is made loo sliorl. rninli-rrnpled performan<-e is essential. 
This re<|nires correet working parts on the loaders, which 
depends, first of all, on liroper lubrication- snfllcient to insure 
easy draft and the iiroiier workings of all parts. On the cylin- 
der loaders it means oiling the cylinder boxes rennlarly. The 
cylinder boxes have the hardest work, and need special atten- 
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tion. Since these eh'vatiiin' (l(‘viees or rakes pass over a ])nlley 
or wheel at the upper end, it tollows that tlii'se small revolving’ 
parts must not he m-yksdial. Lo(*ate(l as they art*, pi‘(‘tty well 
above the ground, tlun’e is a temh'iK-y to iK'gh'ct them. On 
some machiint's the shaft — nsnally a vcoy small oik* made of 
jj^as pipe— is used, and in such ('ascs, too, oilinja is vei*y 
essential. 

All spro('k('t ('hains should lx* loolnal aftiu' ('arel'ully. 'A 
]oos(‘ ('ham erov-ds and causes damage* and delays h\ hreakiny. 
A tiyht (diain (-ausc's unmsM'ssai-y hcanny triction, which ma\' 



HI. -II. IS l<t.l(|(‘l. ( S'llIHlrl'-l \ jH'. Ill lirld Ii'-c 


Avear out a box ('omplct(*ly in a shoid tiims dears, too, should 
b(‘ yi'(‘as(Ml o('('asionally to mb th(‘ b(‘st results. The wIkm'Is of 
loaders should not be oviubooked. Oiliny tbmii (‘very half day 
is a re(jnired part ot the work On some machim's small caster 
wh(‘els, or f()r(*-('arriay(* whe(*ls, ar(‘ us(*d, and they ne(‘(l att(m- 
tion in tli(‘ way of lubri(‘at ion. All tin* Ix'ariiiys lher(‘ ar(‘ 
only a few — should lx* oiled at l(‘ast (‘V(‘ry morn my and nt noon 
before startiny out. Th(‘ foi'k boxes on this txjx' ot* nuK'him^ 
need care and frecjiK'nt hd)ri('at ion. 'I’Ik'V should b(‘ k(‘})t 
tiyht, for if permitted to loosen th(‘y pound, and it takes only 
a little of this ])oundiny to I’uin tlu'm rapidly. The spriny 
teeth on any type of rain* n(‘(‘d careful watchiny. Th(‘y not 
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only beconio lo()s(\ ()ut soiikM iiiu's tiu'v brt'ak. One that has 
])cpn lost or br()k(ai should lx* roplac'od iiuiiKMliatoly, otlH‘rwis<‘ 
Iho inat'biiu' will not do its A\ork wvW hk'inMdnb's in ^'earless 
load(M‘s n('(Hl sjx'cial alt^aition in Iho iiiatt('r ot hibi-ioai ion. 
Tt is poor policy to flunk lhat just Ixsaiiist' tlu' load(M‘ is a 
sinpdp iiiai'hiiK' it (am imiii indc'liniti'lx wilhoiil cairt' Idki^ 
ariy naa'liino, ils piad’orniaiKM^ will b(‘ in diroct pr()porl ion to 
the ('arc* it ^('Is. 

Capacity. - Yh(‘ (aipacilx of a loadto* depends on llu' rate 
of tra\<d and ttu' widlh of IIk' swalh d handh's (b'dinarily 
niiK'li tini(‘ IS lost Wriitinw tor wauons, but it ('non^li wa^’ons 
ar(' availabh', ii is (sisiIn possibh' to rak(‘ lb acres oi' ha\ a day 
in th(' avera,ii'(' si/ed liihd and on le\(‘l land. M'Ik' r.d(' ot tra\’el 
would tlK’u b(> 'bold 1 niih's an hour At niih's an hour, 
])ossd)h' with tractor wo'-ix. as many as Lh) aci'i's could Ix' raked 
in a da\ with a sinu’h' hxnh'r Ot coiirs(‘, it would Ix' jiossible 
to sjXM'd 11 ]) and do nx *( , but .dow spi'cxls, say up to 9 miles an 
hour, an' pi'rmissibh' Spci'ds in ('\('css ot that limin' should 
not b(' iis('(l wlu'n rakinu and hxadint!,’ hay. I'mh'r tavoi'abh' 
('onditions >] aen's ])('r toot ot width is (‘asdy accomplislx'd. 

Draft. — Th(' dratt ot loadi'rs is inlliK'mx'd by tlx' 1y])(' ot 
load('r, the (h'^ri'i' ot lubrication, tin' yii'ld ot hay, and the 
^('iK'ral ad jiistiiK'iits of tin' raking- ti'i'th. An (S-toot cylimh'r 
load('r in <:,(xxl workin*^- onh'r on h'\('l land and rakinp: 
('l()V('r hay \('ry c losi* will show' a dratt ot troni 475 to 7)4(1 
pounds. Ylu' peak loads will lain to Tdb pounds. An S-toot 
niaehiiK' similar to tlic abovi', but with tlx* addition ot a 
re-rakin^^ cAliixh'r, will show trom IbO to 240 pounds ad- 
ditional. It t!x' r('-rakin^* ('Nliiuh'r is set v('r\ i-losi', the total 
dratt may run up to lOdd pounds An S t(X)t forked type 
loader in ^'ood ('onditmii on a h'Vi'l field will show' trom 440 to 
470 pounds dratt. 44x* jx'ak loads will run to 740 jxninds. 
Tlx'se fi^airi's ot draft imhmh' the wa^on also 44x's(' dratt 
tests wi'ia' made loading- trom \\ to | of the total load to 
averag('s. Ylu' [x'ak loads wi're found under these eon- 
ditions. 




11!J. Swiiiuiii^^ li)i\ -sla<'k('r. 


Types. — Two distiiK't typos for 11 h‘ two {litT(‘roiit inothods 
nioiitioiKMl ;il)ovo aiM* iis(m1. Oru* wo may t(‘t‘m 1ho (jl(ithcri)u/ 
Tjjpe, for iiso t}i(‘ swo*')) and push i-ak(‘s, and lli(‘ otiior tli(‘ 
Hldvl 'nKj Tifpr, to l)o i]S(‘d witli oith(‘r tli(‘ oal)l(‘ unloadinf^ 
dovi (‘0 or tlio sirircl ol(‘vatin,sj: ty])(‘. Wlioro liay is tho. ])rodomi- 
natiny^ (O-op, and ^\^lor(‘ it is usually bah'd as soon as possible, 


* Soo Farmers’ Bullehn 1009 , “Hay Stackers.’’ 
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outdoor starkiiio- is oioi'o ('Oinnioii. In such cases mows are 
rarely available to hold the (iuantity of hay put uj). (diinatic 
conditions, too, soinetiincs alfoi'd a very ^ood lasisou tor stacks 
iu^’ outdooi‘s. WIhm-c hay is us(‘d for lioine IVcd, it is cuis- 
tomary to stack in barn mows; tin* la’^adar unloading' d('\'i(M\s 
are, then‘roi-e, most ('ommon. Yractoi’s for use with stac'kiu^ 
d(*vices may 1)(‘ us(‘d w’ith uuloadini!,- dcvi('i‘s i'or uidoadin^ 
hny from a hayrai'k. Yluw may exam la* used for haulinij: tlu' 
wa^'onloads of hay from th(‘ (ii'ld to tlu‘ unloading diw’ica's, 
wlam this is done' in jindenmiM' to iisinji; push rakes. 

Field Operation. — flu' us(‘ of the tractor with lia> load- 
iujj;’ and unloadinjj^ machiiii'ry at Ix'st must he doiu' with 
caution. SiK'h machinmw is nsiiallx not (‘spisMally liuilt for 
ti’ai'tor u.>e, aed tlii' ipK'stion is lar^'(‘ly on(‘ of ^^:ettiii|j: a 
riji'^inji: to haul itsi'lt’ to the us(‘ of nnloadm-s, push rakes, 
and swei'p rakes with tlu' tractor. A jiiish ralu* lends itself 
hettiu* than a swiM'p eaki' It must 1)(‘ si'curi'ly fastened to 
th(' front of Hk* tractoi- In soiik' hx'alitK's it has hi'cn 
fasti'ued to tin* nair, and with the trac.tor rnniiinji: hai'k- 
ward; hilt it is difrunilt In lii'lds of (‘onsidm’ahh' size it 
has bei'ii found more prac'tical to jihu-e it in front of the 
trai'tor. Siru-e the load is v(‘ry li^dit, usually’ that of two 
horses, only a smal[ trai-tor should hi' usi'd for such w'ork. 
Ill some localitii's motor (oiltixators are usi'd for this work, 
and, hei'ansi' of iheir construction, they seem to lend them- 
selves very well for handlin}^; hay from the windrows liy 
])nsh rakes, hh-nin the jinsli i-akes the hay is delixered to the 
eh'vators. Various tyiies and kinds of rakes are used, depend- 
in^i: on the farmerX indixidnal choice in the matter. In any 
event, the hay is to he lifted or pushed to the top of the rick. 
Where the farmer choosc's to use a ri'jjfular nnloailin;;' device 
oil a (Uihle, fastened hetween tw’o poles over tlie rii'lv, and to 
unload directly fi-om the sweep or push rake hy means of a 
fork, such usa^e is jiract icahle. 

Sinci^ these maciiines are comparat ivi'ly sim])le, very little 
need be said about their care and operation. About the only 
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parts that need spcM'ial attontion in lul)ri('atinj]j thoui are the 
small wheels whi(‘h travel on tlie ground and tin* shearer 
pulleys, 1 hey should 1)(‘ w;it(di(‘d, and oih'd tVcMjueiitly. On 
the swiv('l ty])o staelou*, some alteiition must he |i>;iven to the 
swivel, both tlu' ui)])(‘r and lower ends, to be sui’t^ that it is 
not rutting und weiii'iu^- out uuu(‘(‘(\ssai-ily fast. Swivel 
stackers should also Ix' s(‘(uir(‘ly aiudiorcxl, and ('ar(‘ taken that 



I'K;. ll.’I. I iiIo.kIhii; Ii:i\ inl<» a mow. 


there is no (hiu^'cu’ of tlieii’ tippiuu;'; other\vis(‘ nuudi damap^e 
will he dojKv The same is true w luui staking' down the poles 
and securiun^ tlu* (xihles and also when building ricks in the 
field for this d(‘vic(‘. 

( ' NI.<)\I)KRS 

Function.— This mac'hine unloads hay from the loads into 
the mows 01 * hay barn It is also used for field staekiiif^ where 
the cable devi('(' is used. Hay forks,, sometimes two, are fast- 
ened to a rope leadinpr from the hay indoader to a power 

* Soo Farnu'i'.i' BiillfXin S.'JS. “IlarvosthiK Hay with a Swoep Rake.” 
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The prim‘i])al eoneeni in the oja'ratioii of Ihese nnloaclers is 
to see that the sheave ])nlleys and trac'k rolho’s are well luhri- 
eated. I.oeatf'd as they are, pretty nnudi out of tlie way, it is 
a ratlier diflienlt task to rc^aidi tluMii, hnl tlaw should he liihi’i- 
eated at least twic-e a day to insure positive p(‘i“rornian('e. To 
have th(un fail from impropiu* luhricad ion nu‘ans rapid \\('ai‘, 
w’ith eonse(tuent faulty p(u-forinane(‘. It is not iiiK-onimon for 
them to go otf the track because tluy have cut on a('('ouiit 
of hudv of lubrication. On all unload('rs a suatcdi blot'k is 
usually us(m1, and this lu'cds att(‘ntion, particuhirly liibric-a- 
tion. The snat('h block is usually lo('at(*d winu'e it (oni b(‘ 
conveni(‘ntly oiled. Those ,)ust abov(‘ th(‘ fork or sling (-an b(‘ 
conveni(Mitly oiled because* tlaw t rax cl from tin* load up ond 
are very oftim (dosi* to the gi-ound If tin* sh(‘ax(’ wh(‘(*ls stii'k 
and do not turn, it is apparent that tlu* ro])c must slide on the 
w’heel its(df, and thus wc'ai- out in a comparatively short tiim*. 
A si)lice in tin* rope* is difiieuilt to make* and is at Ix'st 
unsatisfactory; th(‘refor(‘ sj)(‘cial atte'iition should be* paid to 
lubricating the xarious slu'axe's through which the hoist ropes 
])ass. Sine-e mdoading is just as important as any oth(*r opci'a- 
tion in haying, although not so complicate'd with regard to 
maediinery, the farme*!' should rce-ogni/e* that the* mdoading 
machine re'epiire's lubrie-at ion in ordci* to get the* hay into the 
mow with the h*ast peessible* e*\[)e‘nse‘ e)!' pe)We*r eir treiublee freem 
breakage*. 

Draft. — The* di'aft on an eerelinary hay unle)aele*r ele*pends on 
the w(‘ight e)f the* hay, whie-h in turn is ele*t(‘rmine‘d by the 
kind of hay that is beung handl(*el Orelinarily it has been 
founel that from ‘100 to bOO j)e)unels elraft is re*epdre*d to carry 
a single* feii-kful up inte) a mow. If two feirks are* useel, the 
draft wall run slightly unde*r deeublc these tigure^s bee-ause the 
leiael is slightly le‘ss than txvie'e as mue'h. With a sling it is 
possible to ge*t a biggci* load, and fre*e(ue*nt ly as mue*h as bOO 
or 6b0 pounels are handled. The* gene*ral average feir a single 
hay fork, however, will be close to 400 pounels per load. 
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Function. — As its uiwwv i]Hli(‘jit(‘s, purpose' of a j^^’rain 
hindoi’ is to (*ut jzrain and hind it into hundh's, It should 
tiiere'foi'o (oit standinsi: li'rain of all kinds and h(*i;j[iits or jj:rain 
that is lodj.l’(*d and d(n\n, and tn' a hand of twine' ahoiit it. 
inakin^' the hundh\ 1diis niaohino sliould ('uahli' I he ope'rator 
to (dian^o tho lon^'th \\hi<di tlio straw is euit and tlu' si/i' of the 
luindh', and it should cut, all small ^‘rains with (‘(|iial I'ase' 
and with tlu' h'asl ('xpi'inlit urc of powi'r and labor. It should 
tie the hands with a di'u’re'e' of (M'rtainty that will jiermit 
handlinp: the hundh's in shockiuu’, stacking, and loailino- on 
Avap:ons, and unloadinu’ to tin' t hri'shiinj: machine 

Types, Sizes and Rating. liaiin himh'rs are made in prae- 
ti(‘ally only oiu' styh' or type, which is m'arly gem'rat through- 
out th(‘ ('ountry Most of the* himh'rs manutaeduri'd are' of 
the' e'onvc'utional st\H‘ e)f t\p('. hhiedi manulact ure'r e'np'deiys 
slight nii'e'hanie'al elillVre'm'e's, ye't all ae'complish the' same' 
thing, aiiel in imarly a like' manne'r. 

Attae'hme'nts eif varie)us kinels, such as for leiaeling he'adeel 
grain or fe)r hanelling humlh'S in a eluant ity ieir a sheie-k, eer 
regular shoe-king attachment, are* maele as ]iarts te) ge) with the 
grain hinele’r. Se'parate' e*ngine's, even, are use'd as attae'hments 
to drive the hineling im'e'lianism whe'n e'eenelitieens are' siiedi 
that the elrive' or hull whe*e‘l is unahle te) furnish the' nee-cssary 
j)OAve'r he'esiuse' eif soil e‘e)nelit ieuis anel lae'k ol trae'tiem. Se^mo 
traete)!' hineh'rs have' he'e'U de'\’e'le)pe'el, anel are' em the marke't, 
w’hie'li dit'fe'r freim the' e'e)n\e'ntie)ual machine* in that the power 
reepiire'el te) emt anel himl is take’u elire'e'tly fremi the tractor to 
which it is hitche'd, insteael of through the hull wheel, as in 
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the ('ase of the l■(‘^’uIa^ inaohiiu*. The purpose' is to make tlie 
work ol this biiKh'r a iiiiietiou of thr triu'tor ('iij^iue speeet in- 
stead ol a tnnetion of tlu' hull or dri v('-wh('el of the' hindei* 
itself. 

Tnlike the plow and some other implements whie'h have 
been redesif^ne'd ('idii'ely to uu't't traedor work — suj)plantinK' 
the horse — tlu' bimh'r has in all but a tew eases remained 



Fu. 11,3.— Ti’iu tor liitidcr o‘ 0 ('niiiir its power lro?ii trjKtor ('iij'iiu' instond 
ol I 111 ouuli llllll w Ihm'I. 

praedical 1 y iinrhanye'el In only these' fe'W instances have 
binders be'cn de\ ('lop<‘d and jnarke'le'el j)rimardy as t raid, or 
binde'rs, anel ('\e'n tlien tli(‘\ ai'e' usually maeh' as (S- or lO-foot 
machines. In sonic (mscs the traedor anel bineh'r emtfit jx'rmit 
of the eipei'ators ridiim’ e)n the bineh'r anel at the same' time 
running’ the' tracteir freun this same' leie-atieui, makiiif^* a one- 
man outfit. The' ine'i'e'ase'el rale- eif trave'l eif the' trae'teir over 
the spee'd eif heii'se's ne'e-e'ssitate's ^I’e'ate'r re*liability in the 
binder. The' fae-t that a I rae'teir,. unlike' the* horse', doe's not 
have the' se'iise' eif e'asiny ed’f wlie-n eibst rue‘1 ieins are e'ne'eiuntered, 
but just j^'eies ritilit aiein^-, toei eifte'u injure'S a li^’ht binder 
very seriously. The'i-e'feire', ve' have' special tractor binders, 
built sturdier anel feir iisej with tractors. 
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The sizes of these inaeliiiies vary from (i to 10 feet, Avliieli 
means tliat they will eut a swath 6 , 7, 8, or 10 feet wide. The 
only ^omei-al diftei'(‘ii(*e in th(‘S(‘ maehiii(‘s is in th(‘ (Oittin^' si('kle 
or j)latf()rm hnijifh. Th(‘S(‘ macdiinc's ar(* thei’efore ra1(‘(l as 
6-foot, 8-foot, or 10-foot hindei’s. 

Setting-up. — The work of setting up the binders usually 
falls to tlie lot of the dealer who sells these maehines to the 
farmer. 8in(‘e praetieally all l)ind(‘rs are shippcul “knoeked 
down,’’ it l)e(‘()mes a })ai‘t of lh(‘ impleimuit dealer's work to 
set them up eori’eetly, ready for delivery to the farmer. Direc'- 



Fig. 117 . — 'rractor l)ii)(l**r iii oik' unit (•oinlmiatiuii with ojierator ol hulli 
mai'liiiM's Dii till' M-at of ihu hinder ils<df. 


tions for doing this work aeeomjtany lh(‘ maehin(‘, and are 
very elear and explieit. In sitiO* of them, howi'ver, dealers 
too often neglect to do ])rop(*rly lie* work of setting up. Uolts 
are not tightened as th(\v should be and parts are not always 
assembhul (‘xaetly as the mauufai'turei’ instructed. The result 
often causes trouble to the fai-mm- wlum he gets into the 
field/ ()n(; of the most lamentabh* things in this I'esjiect is 
the fact that lubrii-ation is rarely done thoroughly. This 
should be insisted n])on by the ])urchas(‘r bi'fore taking de- 
livery of the machine. It is not because the farmer who pur- 
chases it cannot or does not know how to oil it [iroperly, but 
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because he insists that tlie auu'liint* be properly oibnl Ixh’ore 
he takes the binder to his rarni, lint lh(‘ deah'r will lx* more 
eareful to look at‘t(‘r thisoilin.u' Tlie farmer's insislc'tux* on this 
point wall in a mc'asnre main* tin* d(*al( 0 ‘ responsible foi* his 
part of this wxirk. l>t*for(‘ starting' out from a d(*alei 's ston*, 
the trans|)orl wdi{*(‘ls and tie* foix'-i-aiada^i^t* whei'ls should be 
”T(*ased t boron^'ld y, and afti'i’ starling’ sbonld be wa1eh(*d 
(-arefull^y be('aus(‘ ne^'h*el(*d axles and w'be(*ls may lx* ruined 
in a trij) of IbiH'i* oi- four mib's into tlic‘ (xnintry 



Fl(i. IIS — lUixlci lul( Ii, I 111 milt; n s(|iiai«* (oiiH'r in linld 


Hitching. — The faiam'r sliould be sure tlial a bileb is made 
properly in ord(‘i* that llu* work may be finished as (piiekly 
and as thoroim'hly as possibb* Simx* ilu're is a eritieal time 
for {'utting grairi, to ^'e1 reliability in this pow(*r-l arming unit 
m(‘ans that (*v('ryihing should work smoothly and Avell tor 
e(*onomy 's sake. 

When ])ur('hasing a n(‘W bindex' to be used with the traidor, 
it will be wx'll to make this matter elear to the deah'r. Then 
the biiuh'r ean bi* s(*t np I'ompb'lt* with tin* lu'eessary binder 
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hitching attachments for this metliocl of work. The modern 
power farming dealers will have such attaclummts in sto('k, 
111 fai't, it is almost impossible to do good work in the field 
unless a special binder hitch is used in combination with the 
tractor. It should be remembered to make the hitch so that 
the platform may be adjusted to suit the ground and grain. 
It is necessary to (diange the hitch more or less throughout the 
day to get all the grain and frecpimitly it should be raised to 
avoid striking obstructions. 

The hitching* of two or more' biiidtu's behind the tractor 
is a difficult task and sliould not be done unless the fields in 



Fig. 11!).— ('onvcnlioiiMl lnii<lcr and lrint(*i, wiili n'lnotc cniitrol, 


which the harvest is to take placi* are very largv. H is a very 
difficult thing to turn with an outfit like* this. On hilly land 
this combination of two or moiv bindm-s wdl b(‘ a problmn. 
It should also be borne in mind that in such a ease it is the 
best plan to have one man ride on (su'h binder in order to 
get the. maximum service from the machine. Binders for 
use on tractors that make one unit of the outfit, and lu'o- 
vide for the tractioneer 's riding on tla* binder and from his 
seat operating both, and sinee this unit has only one way in 
which to couple, that hitch makes the attachment complete. 

If the tractor o])erator has conventional tyi)(‘ tractor, it may 
be that attachments can b(‘ procured which will enable him 
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to ride tlie binder and yet ('ontrol the speed and "ear-shift and 
steerin" of the tractor from this position. Attac'hments like 
this are commonly termed “ remote-('ontror ’ attachments. 
Often they may hi' ns('d with olhei- imndiines, and ('Vim on 
wa"ons, et(‘. If, how('\(‘r, lh(' tiau'tor operator ex])ects to han- 
dle the binch'r from lln* tractoi* ])latform or seat of this con- 
ventional tra('tor, In' will tind his task a hi" one. To try to 
steer the tractor and handle tin' binder pro])erly in such a case 
is a job that la'fpiin's a "n'at (h'al of attention and skill. Un- 
h'ss the unil is (-lost' conph'd and tin' o})('rator skdful, it is 
better to pul a mati on the binder whose duty it will be to at- 
t('nd to this imn-hiin'. 



It should be renn'inlx'rcd lhal 1h(' binder must ahvays be 
k('pt Avell up and into lln* uraiii to "el tin' most w’ork done in 
the shorb'st possibh' lime 1! down "ram is found, it wull ro- 
ll uire a "00(1 operator lo handh' the platform and reel to get 
such "rain cut. 

The hitcliiii", Iheri'fon', is an important job, and deserves 
much attentn^n. Tin' hitc'h should be set to enable the ti actor 
opei’ator to "unit' tin' Irai'tor so that it travels at h'ast a foot 
or so from tin' slandm" urain. Tln'ri'fori' tin' binder should 
be kept well into tin' "ram and this may b(' easily a(‘(‘om])lishcd 
if the man on lln' biinh'r is continually ah'rl. This is an im- 
j)ortant jiart ol Ihe Imn'iion ol lln^ hit(*h. 1 hen, too, this 
hitching devic'c should jn'rmil of t'asy turning, parlicularly _at 
Ihe corm'rs so that tin's may be cut sipiare. It is not advisable 
to make this binder hitch on the farm, since they are on the 
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market, and may be pnreliased from tlie dealer at a nominal 
figure. Not tliat the faioner eannot do this, but ])eeause 
regular attarbments liavc proven a very satisfactory and 
an eeonoinie pai*t of tb(‘ power farnuu-s’ e(juipment. 

Field Operation.— -Before taking tlie binder into tin' field, 
it is a good ])ian to lubri('at(‘ thoroughly ev(‘ry singh' rubbing 
surface or beai’ing nn tin* nun'liim* again. (See ('ha])ter on 
lubrication.) It is also a good plan to drive around on bare 
ground or through a pastur(‘ for an hour or two b(‘foi.‘ehand 
to be sure that the tractor and l)inder are properly hitched 



Fig. tin — P>iiiiliiin ini'f Imdimh <>n remit. u m-aui-ltiiulor. 


to make tin* ('oinbination that is di'sired. Tlnui, too, it eases 
up the bearings, and works the oil into th(un bcfitiu- and allows 
the oil to I'eaeh the plaei's that sliould b(‘ lubrieati'd. A liberal 
amount of good lubrii'aiit should lie used every little Avhile on 
all b(*arings during this linib(U'ing up pro(‘(‘ss. 

After this, it would lx* salisfactoiy to go into the field. Tt 
should be I'emmnbered that a slow spei'd aviII, in tlu* b(‘ginning, 
accomplish nioi’i' than a rapid gail which is apt to ('ause trou- 
ble, bei'ausig as said Ix'forig it is to b(‘ r(‘imMnb(‘r('d that the 
eonv(‘ntional bindm* of toda\. that is used with the trai'tor, is, 
with a few' ('.xee[)tions, only a hors(‘ machine and w^as desigmul 
to W'ork at a slow' speed which is about tw'o miles an hour. If 
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tlie j) 0 \v(‘r fanner is lortunalt' enough to !iav(‘ a spet'ial tiau'tor 
binder of a ^vid(^ width, iin-rnisc'd spee<l will do no harm. A 
travel of thi*e(‘, tliriM" and one-half or slit^‘litl,\ niori' miles an 
houi‘ may nisily he maintainnl if ground and ,ni-ain (-onditions 
will warrant this. 

As said above, himhn-s, as a whoh', are ol‘ the liorsi' drawn 
typ<^ so I'ar as eonst nietion is nnu'erned. Sinn* most po\\(M‘ 
fanners ha\(‘ had (v\j)eri(Mie(‘ with thmn, it follows that the 
eare and ojieration in tln‘ li<‘ld is tin' saiiu'. Om' of tin* most 
important faihs is that tin' eonvmil lonal hindm-, i lim I'fori', is 
the limiting' fai'tor in tin' ratt' of 1ra\i‘l, ainl <‘\(‘n though it 
is possihh' to 1 im tin' trai-tor thri'i' or three and one-half miles 
an hour, it should not Ix' done The hinders will not stand 
lip and ]iei‘for''i if this is done. This is import, nt and must 
he followi'd V('ry (dosel\ It is possible to wear out a lU'W^ 
himh'r (‘onijih'ti'ly in two or tliixx' days if opi'rah'd at sneh 
fast sp('('ds ddn' facto, of i (‘liahilit \' is of utmost importam'e 
in ^n'ttin*^* tin* .uraiti harvi'sted at the projier tiiin' and by tin' 
shortest and (lun-ki'st methods which is tin* aim of all j^'ood 
faniK'rs. .uet this faidor into play nn'ans constant atti'ii- 

tion totin' lubrnsition of the pri'seiit hindei*. To ne;..il(‘et this, 
means danger of (h'lay whndi ma\ h(' hroiijihl about by hri'ak- 
a«‘e or improjx'r fiinetioniiiii of relativi' jiai'ts din' to wear. 
Befori* starting' out in the mommy and also at noon, tin' wlioh* 
imndiine should he yone o\(‘r \i'ry thorouyldy Not a sinyle 
])la('(' should h(* neyleided. Besnh'sthat, it will he found yood 
])raeti('e to stoj) and oil the (-ainas rolh'i* Ix'armys and paek(*r 
crank and other imjiortant parts hi'twei'ii tmu's It should 
he rememlx'red that evi'ii wdli horsi's this was doin* \ery often, 
at least oin-i' an hour. Of I'oursi', tin* horses wi'ri' restiny, 
and while it seenu'd that this was tin' only r(‘ason tor oiliny 
the hiiuh'r, it has hi'i'ii found that it was (‘ven hetti'r for the 
hinder. In fai't, if tin* lariin'r expi'i'ts tin* hc'st out of thisi'om- 
bination, it is hiyhly desirahh' to oil the hinder evi'ry two hours 
at least. This will take lots of time, hut will pay in the lony 


run. 
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What has been said on the subjcH-t in the ))ara«'ra])h on mow- 
ers, applying' to the siekle bar and eutting- mec'hanism, a])plies 
equally well to the eutting UKH-lianism of the biiuhn'. Sinec*, 
however, eutting grain is eonsidcn'alilx' (‘asiei', dne to tlie faet 
that it does not grow as thick as th(‘ grass whii'h Hie mower 
cuts, the spet'd of the si(‘kh‘ bar is about one-half as gri'at. 
AVear and tear is, thercd'ore, (-orresiiondingly iess. On the 
platform and leading from it ar(‘ 11 h‘ <'anvas(‘s \\hi(‘h convey 
the cut grain to 1h(‘ tying iiuM'hanism of the bindm’. It is 
highly important that these I'anvas raddles, or ajirons as they 
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are commonly termed, trav(‘l sipiare. hh’cupienl ly the frame 
is sprung and more fi’eipiently IIk' canvas is not biK'kled 
evenly. In either ease, broken slats and nniKH'essary wear on 
the bearings, (‘anvas, and slats is the n'sult Th(‘ canvas ajiron 
should be tight enough so it will run and do tlu* work for 
whh'h it w'as intended. They must run at the ])ro])er sjiei'd 
too. Slijipage hindei's the work of this maeliim* and this 
should b(‘ carefully watched. To s(|uar(‘ up tin* platform or 
the frame for the elevating (-an vases, it. is best to use light 
sticks — yard sticks will do — and measure diagonally; that is, 
from one corner to the opposite corner. (Fig. 120.) These 
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distaiK-es should ho ecjual. If not, Ilit‘ framo is out of square 
and should ho scjuarod up. 

The l)uokl(‘s on llu' ('anvas(*s sliould always load in the 
dirc(‘tion of travel Brokiui slats should never 1)(‘ us(‘d When 
leaving’ the ina(*hin(‘ f»)r tlu* niiiht, it is always a ^ood plan to 
unbueklo the t'anvas on th(‘ platform and iqiper and lower 
elevators. On some' macliim's it is possible to releasi' the ten- 
sfon on the eanvas aprons b\ simply moving a lever at eaidi 
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bearing ])OSition on one (Uid 1 host* should be leset ^\hen 
beginn 1 ng work with llu* bimhu' \\'hieh will again establish the 
proper tcuision. 3die moist iiri* that gatlnu's during the night 
materially etfeets the eanvas and it shrinks. This, in many 
eases, makes the eanvas so tight that b(‘arings are worn out 
in twenty minutes upon starting the next morning with this 
eondition existing, or the draft may he inereased so greatly 
that it will beeomc a diffieidt problem to get the binder to work 
properly. 
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The reel has an im))()rtaTi1 l*uneti()ii to peiT'oi’ni. It must 
be set or adjusted from lime to lime diifinp* its ^vork in the 
field so that it \vill lay tiu' u’rain over onto th(' platform in 
the neatest iiuHimM- ))ossihl(‘. TIk' h'ver for doin^' this is 
usually within easy i-t'aeh of th(‘ man oti tin* seat of the ma- 
(diitie. The i‘('el shonld h(‘ st‘t to sti-ik(‘ th«‘ yrain neai’ the 
head so that it will lay it oven* (‘\t*nl\ . This ap])lies to standiniz; 
jxrain. When th(‘ »‘rain is lody'iMl, it will he necessary to move 
the r(H'l as hnv as possihh' and as far forw’ard as can he' to .ije't 
this lodji'ed ^'rain lifte'el tei the* sie-kh* to he* ent and onto the 
jilatform eniiivas. 
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The ji'rain deck e)i* hineliini* de'e-k, as it is also free(uently 
terme*d, is dii*('(‘tly ov(*r the* hull whe*e‘l anel re'ce'ive's tlie* cut 
"rain from the e'h'vatin" e-anvas. On this dee-k tlie* hntte'r is 
located. The* pa('ke*rs alse) come* thron"h the* eOe-k anel jiack 
this "rain into hnnelles wlie're' it is honnel. The* pnrjiose* eif the 
butter is to make slie'af whiedi is i*ve‘n anel straight eni the* bot- 
tom so it wall stand up in the* shocking. It is imjiortant that 
the hntt(*r be se*t sepiare with this de‘e*k. In otlie'i* words, it 
should make the* bundle sejnare on the* bottom so it will stand 
easily. 

The Kiioltrrs on all bineh'rs an* ve'ry nearly alike. The 
piu'peise is to tie* the* twnne* intei a knot and the*r(*by hold the 
^rain and straw^ to"eth(*r in what is e'ommonly te'rme'd a sheaf 
or a bundle. This knotte'r m(*ehanism is not at all e*omplie‘ated 
nor in the least hard to understand. It is, how'ever, a delicate 



(JRAIN 151XJ)KRS 


i:n 

part of the inai'liiiK^ aii(l should not he tampered with as would 
be the ease with other uKM'hauisms. A hamim'r or (-old (ddsel, 
or any tampering' with tools, may ruiu d. It is also important 
that this tyino' aaM^hanism or kiiottei* h(‘ adjusted so that the 
tw’im' Avill n‘() about midwax b(‘t\\(‘en th(‘ ('xtrcom' len^fh of 
the d^’ain beiim- handled. 11* on any oiu' sah' ot‘ Hu' ('(uder, 
it should always i)e towai'd lh(‘ hc'ad I’athei* than toward the 
butt. 

Th(' tension on th(‘ twim^ is a thiii^' that msals some' ('are 
to b(* sur(' that tlu'rt* is no sla('k and just tlu' ))roper ttmsion 
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SO that the iumhIIc ean take' nj) the shu'k when tyinu; th(‘ bundle. 
If this tension is too ti^ht, the twiiu' is apt to wear a groove in 
the needh' eyi' and twini' disi's. This will ('ans(‘ tronbh' with 
th(' tyin^ inei'lianisin N<‘V(‘r try to determim' t!i(‘ si/e of the 
bundle by tlu' Imision on the twiius 

It' it is d(‘sirabh‘ to tii* lar^i' bundles, the Itmsion on the 
trip dojjf spriny should be inenmsed This moves the arm of 
th(‘ ('oin[)r('ssor back. On bimhu's wliii-h have a s(‘parate trip 
and separati' oompressoi’, this spring should lx* tiyldeni'd wiien 
the eompiH'ssor is bac'k. Koi- tyiu;:,’ jj^rain that is ^’reen or 
(lamp, this order should lx* n'vc'rsed sinei* what was said abiwe 
refers ])artieularly to drain that is di-y and w'ell matured. 
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Grain that is badly lanj^hMl l‘rc(iuontly causes trouble at the 
disebar»e and pluj^y^'in.u' is a (‘oniinon fault. This ean be over- 
eoiiH' by adjusting tb(‘ eoinprcssoi- and trip for tyin^‘ a smaller 
and lo()s(M- binidb' It is bif^idy important that the knotter 
meebanism hv */\\vu a tboroui^b tryout, partii-ulai’ly on new 
binders before an\ dian^i^s wbatexm* ar(‘ made Tins knottino- 
or tyin^“ nun'liaiiism lias Ikmui I boroui^iily t(‘st(‘d at tb(‘ factory 
where the mac'bim' was built and was found in jierfei't w’ork- 
ino' condition berori' it was smit out. In tb(‘ painting* jirocess, 
however, jiarts may bav(‘ become slij^iitly “ .iJ!:iimm('d-ui) ” and 
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somewdiat stiff. This is not a <'om])licat(‘d mei'banism and by 
studying it, as tb(‘ machine runs enijity, it will easily be under- 
stood. All tb(* parts an* timed with (sicb otbi'r so that the knot 
may be projx'rly ti(‘d and in removing or repbudng any parts 
this should always be ('arefiilly noted to be sure tbay are put 
back in jiropcr tiim*. 

A n(*w' mai'bim', as said aboviy will fn‘(jU(*ntly woi'k a littb; 
bit stiffly and many bundles may be turned out that are not 
bound. In a short tiim*, bowev(*r, these parts will loosen up 
and w’ork properly. After a time bundles may again be 
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turned out that are not hound. Tlie Iwnie knife, whi('li, like 
any other ed^ed tool, ^ets dull, prohahly needs to 1)(> sliarj)- 
ened. A small whetstoni' will he found a eonM'numt means 
for doinft” this work. The orminal Ixwi^l of the kiiHe sliould 
always h(‘ niaintainml. Xo ^nndiiiii is iiei'i^ssurv on tlu' knot- 
ter and a tih‘ should never h(‘ usod on this iiKsdninisin. If 
bundles are not ])ro])(‘rly tii'd, this may lx* trai'isl u)) in a 
sy.steinatii' niannm* from the twiiu' box to tlu* knottm* and 
till' trouhh' diseovin-ed.' 
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T1h‘ illust i‘at ions following Fij^. show tin' various defec- 
tive ties that are most common and loiiether with tlii' i‘\])laiia- 
tion and ri'medy wilt jiroM* of inti'ia'st to the pnrehaser (d‘ a 
binder. If tin' band is found eliipu'in^' to thi' kuotti'i' hook oi* 
bills with th(' fri'i' (‘iid cut off square (as at 1 ), it indieates that 
tlu‘ twiiK' disc is too loos(‘ or the twim' b'Usion too ti^’ht. 
The ri'nu'dy is to loosi'u tlu' tension, and if this dm's not eor- 
reet the trouble, t'^hti'ii the disi' s])rinu‘ slnahtly. 

If tlu' band is found on tin* knotter hook or bills with a 
loose and ra^^jti'd oi* crushed ('jul (as at LM, loosen tlu' ti'nsion 


* S(M'' Fanners' Unllctin 5HT, ‘'('.ire and K(’i)air nl I’.irm Iinideinciits 
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on the twine and if tliis does not relieve tlie trouble, loosen 
the dise spi'ing a trifle. 

If tlie band is found with the bundle with a single knot 
in one end (as at d), but th(‘ fi'(*e (unl eut olf s(|uai‘(\ ti‘?ht(‘n 
the dise sprinjj:, and if this does not overeoine the diftic-nlty, 
exanune the (list* foi* wisir. If badly worn, thi' only remedy 
is to replaee the dise with a luwv oni'. If this (xunirs regularly 
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with eaeh fifth, sixth oi‘ seventh bnndh', look for wiuir in one 
notch of the disc*. A very loose oi- bi’okim twine tmision may 
be the cause of the twini' not Ix'in^' stretiduxl tiji'htly ai'ross 
the knotter hooks or bills. 

If the band is fonnd with the bundle with a single knot in 
one (*nd and the frix* (uid rajij^ed oi- ('ruslu'd (as at 4), the 
twine tension is correct, but the disc spi’iii" is too tij^ht. The 
remedy is to loosen the disc sprinj^. 




141 


(JUAIX HINDERS 

If thfi band is found witli the l>uiidle, but both ends free 
from knots and strai.u'bt and oach (uid rafioed and cruslmd 
(as at •')), I bo Iciision is rif;bl, but tlu> disc sju-in}]: is very 
tight. Tbc rciucdx is to loosen the disc s|U'iug 
''if (he band is found witb tlie bundle, but both ends free 
from knots and folded showing that the knot was formed 
but not comideted (as at d), examine (be kuolter book or 
bills. The knotter hook oi- bill spring may be too loose or tbe 



liook or bills wor.i so b.adly that the ,mds were not held suf- 
ficiently tight to form a knol 'I'he remedy is to tighten the 
kiiotler hook or lull siuiug or, if excessive wear is present, 
replace the knotter hook or bills and shaft complete. 

If the band is found with (he bundle or clinging to tbe 
knotter book or bills (as al 7), in some eases with the knot per- 
fectly formed but the band broken, the trouble may result 
from the knotter hook or lull spring being too tight when tying 
loose bnmiles. The reiiiedx is to loosen this spring slightly, 
or set the trip and com|nrssor arm to bind larger and tighter 
1, undies. 11 may be caused also from a worn cam roller on 
11u> stripper arm. The remedy is to supply a new stripper 
iirm (‘omplcto. 
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If the buiulle is lied with a slip noose (as at 8), with the 
twine extending- from tlie disehar»-ed bundle to the needle eye, 
the needh' has failed to phuM' th(‘ twin(> in the dise holder, be- 
eaiise of ex(a'ssi\(' \M‘ai‘ in the lu'edle eye itself. If tin* needle 

eye does not 




Pk;. lao r<) sill. ill lniii<ll<‘S, Icvri' A should 

1)0 iiioM-d iipwaids. Pol l:oa*‘ luiiidh's i1 should 
1)(' iiioM'd (low 11 . 'ri;4ht“iiiiia I* iiuiUi's (if;h((M 
hundk's. 


is lost by till' maehincs that tie a hard knot. 


have a speidal 
wearing pieee, 
the only remedy 
is to siij)ply a 
new needle. In 
ri'plaidn^^ t h (‘ 
iK’edle t h(‘ point 
should })rotrude 
slightly above 
the (hs'k wIkui 
the needle is at 
I’est. 

On s 0 m e 
mak(‘s of ma- 
ehin(‘s, som(‘- 
t imes t !h‘ bundle 
is tied ])rop('rly 
but with a bow- 
knot in one end. 
'rhis knot sim- 
ply ineludes the 
shoi’t pii'ee of 
twine whieh 
otlan* makes of 
maehinc eut 
loosi' and whi('h 
This knot with- 


stands rou^ii handlinii; as well as a hard knot, and is not a 
r(‘al waste of twims Knotters iiropm-ly adjusted will not 
handle twine that is not reasonably unifoiaii. The remedy 


is obvious. 
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Capacity. — The amount of ‘’rain (uil in a day d('|)('iKls on 
the rate of travel, llu‘ condition of th(‘ ^-cain, whctlim- stand- 
ing AV(‘ll or lod^’c'd, and tlu‘ condition of th(' himh'r and th(‘ 
skill of th(‘ o|)crator. ddn'ori't icall\ a 7-foot hindci- travcdin^ 
at 247 miles an hour should cut 20 OS a(U‘(‘s a da\ of 10 hours. 
Figure's obtaiTied by th<‘ l'mt(‘d Stat<‘s i)(‘par1m('nt of Aj^ri- 
culture (Hidhdin No. Sit), showed that with hoi-sc's the 
average is lo.l acri's jx'r day while th(' a\{“ra»i,’c himbm is 
7 foot. This is 2.17) acn‘s per foot of ^lann (uit. It is (sisily 
possible to travid 2 and (W(*n 2'o mih's an hour with a spisnal 
tracdor himhu' which materially incrcasivs lh(‘ caiiamtN’ for 
w^ork It is saf(‘ to 
assume t hat from 2 to 
21/2 acr(‘s pel' foot 
may he (Uit in a da\'. 

This w^ould he from 
21 to 241/2 acr(‘s per 
day with a 7- foot 
bindei*. A 10-foot 
nuH'hine would cut 
from 20 to 22 ac-res a 
day. In fact, as 
many as 7)0 a('''(‘s of 
oats hav(‘ lanm (Uit in' 
a 10-hour day witli 
machines of this sort. 

Draft.- -This prohhmi of di-aft is om^ that (h'pends ui)on the 
kind of ^rain l)ei]i,i; mil, the yield, the sod, and tin' condition 
of the hinder, and its \,irious h(‘arnn 4 parts. Hills, too, are 
a hiji- fai'tor, for it is c.isy to undm-stand that pulling' up a 
hill adds to the draft of an\ imudiinc In emicral, it may lx* 
stated that tin* avi'ra^^'c draft of S-foot Inmh'rs, ns(*d at about 
two miles an hour, ('iittiim axmaiec wlxait on hwel land with 
<:^ood footing’, is about 700 jiounds pi'r maidiim* Tlx* kind of 
j'rain cut and the yield afb'cl this li«iure It \ari(‘s from 07)0 
to 07)0 pounds. A ^‘ood ^ciim-al avera^i* is 00 pounds pm* foot 
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of sickle bar. Tests liave been made \vbi(4i reveal that tlie 
draft may vary eonsid(‘rably. On a new lO-foot mai'liiiie that 
is well lubri(*ated and in lii'st class condition, this (i^nre may 
be as low as (JbO poinids. Then a^ain, on a machint' which has 
been used for a few seasons, tin* iH'arin^- badly woi*n, and 




Fl(i, l‘VJ. --'I’o sinnll beiidh'^, Io\(>i A should hi' niovisl up: 

and fo]' Inruo luindl^'s it slionld l)o nio\(‘d down. Sjjiiiii; H should 
he luosoiicd and tii^htenod at Iho .same tinn^. 


the machine out of s(jimre, this fi^tire may be its hi^di as r.^00 
pounds. In some lutses ^\hel•(‘ tliis condition is \ery severe and 
aggravated by tight t-anvas aprons th(‘ draft may be as much 
as 1500 or IHOO pounds. In fact, it may b(‘ such tlmt the bull 
wheel slips on the gronnd without even turning. A machine 
etpiipped with high grade ant i-frietion bearings will show a 
draft of from 18 to 25 per cent h“ss than thes(‘ figures. An- 
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()tii('r tiling' Avas r(‘V(‘al(‘(l l)y field tests wliicdi is iiit ei*est injj:, 
and that is that as tin' rat(‘ of ti‘a\(‘l itiereas(‘s, the diaift de- 
(‘i‘eas('s. In oik' scndc's of t(‘^ts on a lO-foot nnK'liiiit' \vher(‘ 
the sj)e(‘d ean^i' was fi-oni l.ol to ^’> od inih‘s jan* hour th(‘ 
draft was !)d() [jonnds and TdO pounds respea-t iv(‘I\'. Tluj; 
show’s a de('r(‘as(‘ of dO jxm- (auit in di-aft 



loiiiid on UiioIOm' liooU oi bill 
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(Ikain SnocKKiis 

This nnu'hin*^ is list'd as an attaeliini'iit to tht' rejjrular "rain 
binder. It ('anno! lu' ustal aloni' sinee its funetion is to make 
a shook of tlie bundle's as t hi'v are drop[)i'd by the "rain biiuh'r. 
It is a traih'r inai-hiiu' and th'rives its power from the binder 
to whieh it is hit (died. It is not used in a "('lu'ral way like 
binders and is made for usi' wuth but two or tliree prominent 
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rain ‘ihorking attachment. 
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feeder. A fork moves bai'k and earries these bundles and 
])laees them in position. These bundles ar(' tlien boniul Avilli 
twine by a mechianism similar to lli;d whieh is us('d on ^^rain 
binders. After this is done. Ibis attaebnamt antomaticadly 
sets this ('ompleted sho(‘k on th(‘ ^•ronntl. Tlu' use of tliis at- 
taehment will in(‘reas(‘ tlo' draft sliii,'htly. On ^'ronnd tliat is 
very sandy it will add materially to tin* draft, but in hardly 
any ease will this exe(MMl 2{)() to lloO pounds. Sin('(‘ the binder 
is bein" drawn by a tractor, little or no attmition ms'd lx; 
paid to this sliu'ht ineiasist' in draft beeans(' tli(' tiaudor will, 
in every ease, have snflieient r(‘s(‘r\(' power to tala* i-ai’e of this 
attachment. 

ISiiK'e it is a meehanism that contains a niimb(M‘ of sproek(‘ts, 
"ears, (-ams, whec'ls, b(‘arin"s, (‘te , it should "<‘t somi' attcm- 
tion in th(' way of Inbrii-ation to b(‘ sni’(' that it will perfoi’in 
as well as the binder to w liK'h it is hiteli('d. A tyiny meehanism 
similai’ to that of tin' bimh'r r('(piir(‘.s the sann* eari'. What has 
bei'n said in this (hiapti'r on tin' I'ari' ami opi'rat ions of bimh'i's, 
particularly the knotter, wall apj)ly In'ri' ('(pially wi'll. This 
attachment is earrii'd as a traihr, and tin' wheels and lln'ir 
axles should be givi'u tin* usual amount of attintion so far 
as oiling" is ('oneerned. The sueec'ss tin' farnn'i' will Inn’i' wath 
this attac'hment is in proportion to tin' eoinlilion of tin' grain 
at the time of cutting, tom'ther with tin' eare givi'ii tin' biinh'r 
and this nuK'hine itself as a whoh'. It has ('a])ai‘ity to take care 
of all the bundles delivered by the biinh'i-. 
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COKW lUNDKKS^ 

^Function. — TI k* pui'ixist* (►!’ tins uia(‘liirn‘ is to (Mil and liind 
('oni into hundh's. A (-orn hind(M“ liand!(‘s a siii^h' row of 
('orn at oui' tiiiK', and ii slioidd 1 k‘ al)l(‘ lo handh' tall or short 
iorn (‘(pially \\(*ll, on niH'vcMi as w(‘ll as on 1(‘V('I j^ronnd. 
liOdfi'i'd or tanyh'd roi-n is sonu'linios dilVaMilt to handle, and 
all(Avane(‘s must Ik* made for ('onditions that would mak(* siie- 
ees.^ful n|)(‘iation of tin- cfl'KMi'nt maehim* diftiei It if not (‘ii- 
tirely impossihle. ddiis maehim* is similar lo tin* yrain l)ind(*r 
in that it has a (*uttina m(‘('hanism, an (*h‘vatim; me('hanism, 
and a tyiny (h's ns' w 'u'lK'hN twiiK* is nst'd to 1i(‘ tlu* (Mit ma- 
t(*rial into Imndles. 

Types, Kinds. Sims* all ('orn hind(*i‘s ari* siii^h* row ma- 
eliiiK's, tlu're is pra('tiea!l\ hut one lyjie; ronM'ipU'nt ly, tlu'y 
ha\'i* lU) ratiny foi’ si/e. TIk'IM* ar(* slnalil diflen'iiei'S in the 
m(*ehanieal f(‘alur('s of maehines huill hy di(T(*r(*nt iiianu- 
fa(dur(*i‘s. On sonu* •m.ik(*s tie* (*orn is hound into bundles in 
a vM'rtical position; on otlu'rs, in a position nion* n(*ai-ly 
lioiMzontal. 

Atta(dim(*nts for mac'him's aia* availahh* for (*l(‘vatino‘ bound 
(-orn l)undt('s to wauons At ta('hments hav(* h(*(*n madi* for 
sho('kin^’ tlie i-orn, hut ttu-y ai-e not as y(‘t <'ommer(*ially 
j)ra('t K-al. 

Hitching. — \\ h(*n <'oml)in(*d witli tin* tractor, a (-oiui hinder 
should h(* ])rovid(‘d with a stuh-tongm*. Such an attai-hment 
may Ik* ohl aim'd from the manufa(*tui-(*rs. In sonu* eases the 
fore-eai-riagi*, or tongiK* truck as it is (*ommonly t(‘rmed, can 
he dispens('d with (kin* in tiitehing sliould Ik* exercised to 
see tliat it is possihh* for tin* o|)(*rator of tiu* hinder to raise 

* S(’<' FUriiK^rs’ milK'fm am. “Tlif Tsc ut M.u'hiiicrv in Ciiltiii^; ('orn ” 
14 !) 
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or lower llie nose foi* ('on\(‘ni(ni('e in eiittino' sliorl or loijo’ 
eorii and eorn that is pretty badly lodiivd. 

It is also a ^ood plan to proxide a wood bn^ak ])iti in tlu' 
elevis so tiuit tluou' will lu^ no danj 4 ‘er ot‘ injuring' th(‘ niacbine 
seriously if ati obst nirtion is eiu'ouiitt'iv'd. 

There is V(mt litth* about liitchio^ a corn bindcM’ to a ti’acdor 
wbieb is at all difruoilt. Caution must be used, of eourst', iu 
turninur at tin* euds, siiun' tliis tuiuiiu^- will Ix' tlu' most dibiiuilt 



''nn (‘111 loll, il (111 II liiiidci, lioiil vifw. 


part of the field ojxu'at lou. If the ti'aotor is wide, it is im- 
portant to bit('b to on(‘ sido so that tlu' ti’action whei‘1 will 
have ('learanec' and not run so oloso to the slandin.!^^ ('orn as to 
dama^’c any of it. 

A remoti' (‘oiitrol that pcuuuits operating tb(‘ tractor from 
the seat of tb(‘ ('orn bimbu- may b(‘ used. This requiri's only 
one man to run tb<‘ outbt. On madiiues Avbere the o])eL*ator 
of the tractor rides on the binder itsidf, the binder thereby 
becomin^^ a part of the outfit, it w'ill be ecpially important 
for the bitch to be made (‘xaidly rij»ht. Hitching' irons and 
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directions ('overinjj!; tlH‘ Inicli will ;u'('oni|)an\' lie' nnu'liiiH' in 
sueli eas(‘S. Tli(*S(' insi laudioiis sIkmiUI be lollowi'd I'losely 
sine(‘ variations in a Inldi oT this sort may 1)(‘ disasti-oiis for 
final results. When [iroperly ('oupbsl in this mannei’ the 
oiittit mak(‘s an ideal om^ man outtit. 

Field Operation.- Sinoe most ('orii binders ari* ])rovided 
Avith nu'ans which ra(ulilat(‘ l(‘\elino th(‘ mai'liim', Hit' operator 
'?;hould t;ivn tins first consideration The mat'hint' shoiibl be 
adjustt'd to tlu' hei<ihl of tht' stubble to prt'At'iit ciittint]^ so 
loAV that the sand and i^rit from the ground, w hit'll has been 



Fi(i -Corn hmdrr .iiid lindor. \^itl» o'lo oiH'i'sdor i'U’ both. 


washt'd onto the stalks In rain, will rapi<lly dull tht' euttintJ: 
devit'e. 

Tlie u’reatt'st atlvantaet' of Hit* (‘ombinat ioii ol bindt'r and 
tractor lies in the fatd that eiittinn can be doiit' at a more 
rapid raft' than with Imrst's F\('n a slow', stt'ady, uninter- 
rupted travt'i will at'.'omiilish a ^'reat dt'al in a day. Farmers 
])uttinn- u]) silaye will timl this of particular athantaym, since 
ont'-row binders rar.'l.N ha\(' tht' oapaoity to t'nable a farmer 
to keep tht' sila-e mittor riinnin-- at its ma\imum capacity. 
The tractor draw in- tht' bimlt'r will be a m.'ans of t?cttin- 
more wairk out of the tractor, the binder, and the silage cutter. 
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Dirp('tions for oiling tlio j^rain hiiuh'r, in the ('luij)ter on this 
subjeel, will ii]iply 1o eorn hinders; and wliat was said about 
the knotter, also in Ihe same ('liapter, applies In ('orn binders 
sinee these knotters an* almost identical and hav(‘ at least the 
same fnmdion to ixu-form 

Corn is one of th(‘ hard(‘st of all farm crops to handle. 
The stalks, in many eases, ai’(‘ thh-k and thi' eoim viu-y tall. 
Harvf'stin*^' a Insivy stand of I'oiai for shoc'kinu* l)in'pos(‘s wlnm 
it is dry and the weatlu'r is (‘old and raw is hard for both the 



Fui. l‘5.S -(’lilting (l('\i('(* on ( orn Inndrr !I, iiio\,il>!(' kiiil(‘, F nml (i, 
sl;ilion;ii.\ ktinov. 

inaehine and tin* operatoi’. Tin* machines, 1 ln‘i‘ei'oi’(*, are 
worked to (aipacity sinci* sm-h ln*avy material is Ix'iii”' haiidh'd. 
It follows that attention must be paid to odiny to make* sure* 
that the machim* is k(‘j)t in tit ('ondition. A ^ood ^lanh* of 
li^dit oil that will flow fret*!}* from the spout of an oil-ean is 
a satisfactory lubricant. 

The elevating* chains need parti(‘ular attetition. These 
travel at an an^'le and ('onvey tin* (‘orn that has h(‘(*n (uit to the 
pac'kers, when* it is jirejiai’ed for hein^' ti(‘d into a hiindh*. Tin* 
low(‘r end of the (diains, tin* idler ctuIs, should he am[)ly 
lubricated. In addition, they should lx* k(‘i)t ti^ld enou^'li to 
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or wearing out th(‘ bcviriii^ stud ou wliicli tlio sprockols i-uu. 
SiK'li 0x1 1 'a aiid iin]iccossai‘\ Itoisioii also W(‘ai‘s out llii' oliaiiis 
rapidly aud hosidos llial iiicrisiscs tlu- w(‘ar on all llio parts 
and inalo's for lioavy diafi 

\Vli(M‘(‘ l)iiiidl(> (Mnaors arc' a pai‘1 of tlic' c-oru biudci- they 
ih'cmI ('[u-c'ful walc'lmi^- to Ix' sma* that tlic'y work wt‘11 Oilini^^ 
.khcrn — j)a rt ic'ula rly Ihc' iippc'i* or oiitc'i' c'nd — is f la'ipiontl v 
iK'cc'ssary. The* Iraih'r wlic'c'l cui such atlacdinic'iits uc'c'ds fia*- 
(pic'iit oiliiijJi' also. 'The' chains should he so s(*t that tlic'y woi’k 
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W'oll on the* spi'oc'kc'ts wilhcuil hindmu* The' clulchc's should 
1)(‘ ‘ia\(‘n some' c-ai'c' to l)c sure' that thc'y c'Uj^m^'c' propc'rly and 
hav(^ a ^'ood hold, ^riic* jaws should always ha\(' a full bite. 
k\)roi”n niatci-ials oftc'ii ai*1 into the jaws and kc'c'p tluuu from 
^('ttin^' a full ai’i]). 

It is w’c'll not to throw in the' clutch loo late' whc'u startin'^ 
to out a row of c'orn, hut to cun^'am' the' mocdianism c'asily in- 
stead, and wduui the niac'hinc* is riinnino free' ratlu'r than under 
load. All ^'(‘ars on the machincx ])art ieularly the' bc'vc*! ^ears 
driviim- fi*oni tlic' (U’oss shaft to the' cdiain ('h'vator shafts, 
slnudd he <.>‘reased frecpic'ntlw It is advisable* to se'o that they 
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iiiesli properly nl nil limes, for unless tlu'V do they will weai* 
out rnj)i(lly. It* Ihey uecnl r(‘S(‘ttm^‘ at any tiiiK' this should 
be done, \('ry ('ai't'fully and aiauirately. 

Capacity. — The eaj)aci1ies of eorn biiuh'rs vary slij^’litly. 
The ji‘reat(vst factor (Uiteriii”’ into eousidt'ralion is tlu* spe»‘d 
at whieh the macliim' is opiu-ah'd. Cutting’ eoiui at the ra1(' of 
two and one-(juart('r iinh's an lioui*, about six arin's a day of 
ten hours, is all that ean b(‘ e\pe('(ed. This is o]i the basis 
of eoi'ii plant(‘d in rows fori \ -two inelu's apai'l. 

Traveling, with tra('lor pow(‘r, from two and one-half to 
three miles an houi*, or (waui tlirtn* and on('-(|uarter miles pin* 
hour, with a sp(M'ial ('orn binder for tractor us(‘. it is possible 
to (uit nine aciv's pcu* day of ten hours, (dieidu'd (‘orn has been 
handled siUMO'ssfully with this imudiim' and a tivudoi’ (uittinjx 
ten or (de\en aeri's. (’uttin^‘ this amount is (uisily [lossibh', 
])artieularly when the eoiui bimhu' and tixudor arc hitched 
to^i'ether as one unit, j^mall ticlds lashu'e tht‘ (Uipacity of a 
eorn binder or any oIIku- mai'him*. winu’ieis lare'(‘ level fudds 
inereasi' the eapaiuty. Tlu' yi'eatei* capacity is diu" to tin* 
fa(‘t that ('onsideral)ly less time is lost in turning* at the 
ends, 

I nder favorabh* ('ouditions it is safi* to ti;^ur(‘ on cultin^^ 
an acri‘ an liour. 

Draft. — The draft of th(‘ nuudiim* is intluem'ed by the yield 
of the ('orn. It is also intliKUKssl by the luM^ht — a factor 
which mak(‘s for a volume, (hitting' drilhul (‘orn wall 

require about the saim* pow<T as cutting' cluniked corn, be- 
cause neai'ly the saim* volunu* is handhsl j)(*r aci‘e. (hittin^^ 
sila^m ('oru, whiidi is ^n-etui and wad, rccpiires l(‘ss fiowau* 
than cuttiny^ ('orn for shoiddn;^*, whi(di is dry. The avera^ri* 
draft f)f (‘orn bimh'rs cutting drilhal silage corn, yi(ddine’ T)!) 
or bt) busluds to the am-e on hwad land, was found to be 480 
pounds, (hitting- (diecked ('orn for shocking was atiproxi- 
mately the same. The tests waua* ma(h‘ on hwad land that was 
hard. Cuttin^^ corn aftiu- a rain wh(*n the "round is soft 
would nei'essarily imuauise the.se figures. Tn (extreme eondi- 
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tions, the draft has been found to inerease as iniK'h as 40 per 
cent due to Avorkin^: in a A\et fi(4d Th(‘ mfliK'JU'i' of sjietul on 
the drnft is A('rv sliuiit A l)undle (‘levator wdl iiK-rc'ase the 
draft approximately 100 pounds. 
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IM'SII lUXDKKS AXI) IIKADKRS 

Function. — 'I’lu' piiri)()s(‘ of llir push liiiuhM-, lik(‘ llial of llio 
(‘onvi^Titionfil l)in(l(M\ is to cut oiid bind into binidb's. 

A push h('adfM‘ is similar to a juish hindiM* cxri'pt that it is 

not provid('d with a hindiim at taidinimit As its naiiu' indi- 

catos, it iiuM’oly lu'ads and (‘loxatrs tlu* y'rain to a liiaidcr ^\a‘^■on, 
rommoidy tciaiuM] a lioadin* liaruix This imK'hino is nsial 

mainly for (nittinu: \(‘ry short urain or olTni alom' for In'adcd 

terrain, and sima' tin* amount of straw it handh's is small, tin* 
platform and (oittiim' ima'lianisin is widinx In soim^ ('as(\s 
th(' bnndh's ar(‘ (M)n\(‘\(*d dirn‘ll\' into tlu' iK'adrr waLi’on, or 
they ma} be swatlnal 'rh(\\ may la* (‘onvmi Kmt ly opmaitc'd 
by one man and do tlu' work as thoroimhiy as a con vimt lonal 
bindi'r will do it, and with increased capacit\' bci'ansi* of th(‘ 
lai'c’er si/(‘, and tlu' fact that tln'iirain is headed ('liminates the 
nei'Cssity of handlmii’ so mneh straw 

Types, Sizes, and Rating.— Rract icail\ onI\ one ty])(> of 
fnisli bimh'i' is on the market. I )ifl ('rmil makes haw* diffm'ent 
meehanieal leatnri's, \ et the' cliaract erist les are largi'U' alik(\ 
Most mann 1 aid n rers mak(‘ th(‘se push bimlms in what may 
be ternu'd ('ombination machiiu's so that tinw can easily be 
eonverti'd from one to the othm*. ddiis imaiiis that they may 
be ns(*d (‘ither as push bimh'rs or lu'adm’s. ddi(‘s(' machim'S 
are imnh* in sizes of from 10 to M O'et ; lH-foof niai'hines 
being the most common size, ddiis figure of sizi' is tlu' h'ligth 
oi the |)latlorm and cutting mechanism, and its rating is 
similar to that ol r(‘giihir grain bimhu's or inowm’s. Attaidi- 
ments ari* provuh'd for ehwaling the bnndh's direetly into a 
\vagon box and foi- luinehing flax. 

IAS 
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lI(‘a(l(M*s, liow (‘V(M\ ai‘(‘ not luado so that lh(\\' may 1)(‘ ('on- 
into l)m(l(‘i-s Iloadin-s iisiiallx arc* niadi* lai'^’iM* and 
tli(‘ H-foot siz(' is !iiost comnioo Katiiii^ Tor si/r is the saiiH' 
and r(d‘(M\s to llio swatli llu* macliino wdl (Oit A lo'adcr wajjjoii 
trav(din|4’ alonysidi' tlio maclnm* r(H'('iv(‘s tins luauh'd ^rain, 
and it, is tluai (‘oii\('\(‘d dinM‘tl\ to tli(‘ tlna'slim^' ma(diiiu'. 

Hitching. — Wlnai hors(\s ai-(‘ us(m 1 with a push hiiidiu* or 
liVTuh'r tlu'V ai‘(‘ hitihiod hohiiid tlu' macdmu', wIkmi a tractor is 
usimI, this hindm- or lusidm- is di'aun h\ th(‘ tractor just as is 
tli(‘ (‘on\ ('utional hinder Some (diangcs, ho\\c\cr, an' nci-i^s- 
sa-'v to us(‘ Ihi'st' iiiachiiK's siicccssriilK w it ii 1 Ic' t ractor, 'Phev 
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l».nu(', Itolli diawii by I ractor. 


an' so w i(h' that th('> iiiiisl l)c haiidli'd dil'IVri'iitlx ddii' o|)cra- 
tor stands at tiu' ri'ar to miidc tlu' maidiiiK' with what is ti'rmcd 
till' ‘Hiller w’hci'l,” wIk'is' nil Icnu's I'ont rolling the jilatformi 
and reel aie loeati'd ttiu' man (am giiidi' and operati' th('S(' 
nuK'him's su('e(‘ssru1ly I’loiii this jiosition 

l>('('aus(' of tlu' pi'i'idi.ir constrnet ion. tin' hitching must he 
doiH' so that t h(' tractor can traxi'l a (‘onsiderahh' distanei' 
alu'ad of the maehim' itself to p('rmit running the tractor on 
th(' stnhhh'. Attai-hmeiits m<i\ Ix' jirocnia'd to handh' this 
Work in a sat ist’aet ory manm'r without daimer of tronhh' from 
any sonri'C whatevi'r It is nseh'ss, how('\er, to attc'mpt to 
liit.’h th(' mai'him' to a traihor without th('S(' attac'hnu'ni irons 
or (diains, hi'i-ansc' tlu* fraiiu' (d’ tin' machine is apt to he iinlled 
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out of sliapi* if SOUK' otlior inoaus than that r(H'oinnu‘n(l('(l !)y 
flu‘ maimfac'turi'r is iistMl SIikm' th<‘ liilc-h is so fai* alu'ad of 
tlie uuK'liiiU' ])i‘0])(M*, no attend ion lUM'd he paid to the distanea' 
in li(M”'ht of 1 h(' draw hai- of elifAnanit traidors Tlu' hite'h 
attai'lnnent in 


all eases should 
he see-nriMl to t lu' 
main axh' or 
jiarts adjoininj^ 
it. This part is 
the* main sii})- 
port of t li(‘ nia - 
ehiiie, a h o n t 
^\ ln<‘li t he w hoh' 
niaehiiK' is hnill 
If, for aii\ 


reason, the 

side 

draft heeoiiK's 

(‘X.(‘(‘ssi\a', it 

■ will 

h(‘ ni'eessary to 

hme'theii 

t h e 

hiteh to ( 

‘limi- 

nate it at 

least 

to sonu‘ (h 

'U'l ('e. 

hut this is 

\ (-r\ 

nnlike'ly. 

This, 

howHWer, si 

loiild 

not he 

done* 

wit hold 

Ix'iny 

sure' that 

no 

other eh'i 

iK'llts 



11* — 'I’l.nlui liit( 1 h‘s loi 


(‘liter into tlie 

prohlein Sim-*' the' niaehiiu's .ire ahva.Ns nsi'd in lar^'(‘ th'lds, 
this ean he done w'ltliont daimvr of limitnm’ the work of tlu' 
niaehine as a whole Mannfaet nrers furnish all tlu' necessary 
materials to 52,'o with a (‘oinpletc* hitch, and it is d(‘siiahh‘ to 
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get these jiarts from the maimfa(*tui’(‘r of the particMilar hinder 
or header. It must he riMiiemla'ri'd that 1h('s(' hitcdiings should 
in no way interfm-e with tlie handling ot' tin' machine in tin* 
held. Nihthc'r should they in an\ \\,i_\ intm fi're with Ih'xibility 
of the outfit. If dir(‘etions are follow t'd eloscdy in doing this 
work, satisfa(*tor\ optu’ations are hound to ri'sult. 

Field Operation. — What has heim said ahoiit the field ojier- 
ation of grain himhu’s will apply to tlu'st' juish himhu’s in 
detail. This saim' information will also apply to tlu‘ push 
headers. IJoth of tlu'se mai'liines have all flu* eharac'tt'ristii's 
of the grain himh'rs and they do the w'ork of haiwi'sting a 
grain crop in a similar manner, (‘xei'pt that the push hiiuhu’ 
and header usually handh's a minimum amount of straw'. 
Idle most important thing in tin' operation ol' these imudiines 
is to he earc'ful not to mit so <‘lost‘ that la'ads will he left 
standing with the stuhhh'. 

Capacity. — Tin* amount of work that oiu' of Ilu‘s(‘ push 
hinders or headers will do in a day depmuls pi'ineipally on 
the' rate of travid and th(‘ si/(‘ of t h(“ fields in ^\hlch the w’ork 
is being doin'. Ordinarily a lO-foot inachini' will cut from 
20 to 20 acres a day. A 12-foot machine from 20 to 21) acri's 
a day and a IFfoot machine from 20 to 2o acres a day. This 
is in fields of average si/(' and at a rat<‘ of travel of from 2 
to 2Ft miles an hour. An iiicreasi' in thesi* figures may hi' 
had hy running the tractor a little faster, hut it is not ad- 
visable inasmuch as these machini's ari' primarily designed 
for iisi* with horses. At a spi'i'd of from 2W to 2g^ miles 
an hour it is easily possible to (‘Ut lo to 20 pi'r cent more 
in a day. 

Draft. — The draft of one of thesi' machines varies with the 
yield of grain. Ordinarily from (JaO to tSOO pounds will lie 
requiri'd to [Uill a push hinder of this sort. x\ push hi'ader 
will reqiiiri* from obO to 700 ixninds under average (‘on- 
ditions. ITider very favorable I'onditions a draft of from 
525 to 650 jiounds may he I'ncountered. 
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('().MI!IXI':i) IIARVKSTIOKS 

Function. — TI k' ('onihiiKMl li;irv('st(‘r is a (‘onihi rial ion header 
and 1}ir(\slier. Soin(‘ niamifai'l iiiv'rs use Hk' Iim'ui “ir(‘ad(‘r- 
Th fesliei' ” for il. Its piirposi* is jo lu'ad flu* ‘jfi'ain, and to 
thresli and clean it wliih' inoxin^- over tin* (i(‘ld Ij can be 
us(‘d in tlios(' localiln's \\lier’(‘ tlu* ^rain inatnrc's nniforndy 
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and I’iixnis ('onipl('1ely on the slalk. Th(‘S(‘ lo('a]ili(‘s are Cbdi- 
I’ornia, Wasliin^ton, Oregon, Idaho, and lhal part of the 
Northwest wlieiM' ^i-ain is ^rown. I\('e(nitly it has found favor 
in that sei-tion of th(‘ ('onntry just (sist of tin* Koi'ky Moun- 
tains where dui’in^' (MU-tain yisirs conditions art* such that 
the ma('hin(‘ Avill do sat istaetory work. It should cut ^rain 
of varying- liei.u'hts, tlu’esh it, and clean it in a tliorou^h man- 
ner j’eadv for bag^in^'. It sliould pull easily and hi' operated 

ig:; 
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by a minimum niimbnr of mmi in tli(‘ luost (‘onvtmient 
man ner. 

Types, Sizes, and Rating. — Tliere are two gcMun-ai tyj)es of 
maeliines, naim'l} : the drawn nun'liiiu* and tlu' s(‘l Ej)r()])(dled. 
The former is nsnally ldt(died to a tra^dor, wln'invis 1h(‘ lattiu’ 
])ro})(ds i1s(']f. ddie drawn ma(dun(‘ may l)e di\id('d into two 
elass(‘s- the lev(d land and th(‘ liillsid(‘ type's. Tin' foimier 
is one that has a rigid axh' and is for use only on h'vel ground. 
The* latte'r ('ontains a h'M'ling de\i(‘e so that the' nuK'liim' ('an 
he us('d on side's of lulls siieli as are tound in the wlu'at 
se'etions of the' Xoi‘t Invest. The' maehine is also use'd foi’ 
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harvesting he'ans on the' We'st (diast whe'i'e the'y are' I'aise'd on 
large areas 

The size's of these' machine's vai‘y fi'om tl-foot size', wdiiedi, 
like a hinde'r, i'e'))re'se'nts the* swath he'iim’ cut, to iM-foot ma- 
chine's, which ;m'(' large' machine's used in the* We'st. Most 
of the small inachiTie's e»f from !1 to Ill-foot size are' made' te) 
use on leve'l ground The' threshe'r size* is in ])]‘()[)oi‘t ie)n te) the' 
cut and vaihe-s from 1111 inches to dh ine'he's. ddie' re'ar of 
these mae'hines, that is, the' se'paraling leart of the' thre'she'r, 
is usually a little wieh'r and will vary fi'om about ->6 irie'he's 
to about 64 inche's. The' two size's, t he're'feere', repre'se'ut the 
size of the thr-'sher itsedf. (Se'e* })aragra|)h on this subjeed 
in Chapter XVI IT ) 
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Hitching. — Tliis is a (-otiipai-al i vt'ly simple^ job, as pracli- 
cally all of luachiiK's of tin* drawn lypo ma.\ bo providc'd 

wilb a tractor bit('b. ddu' bibdo's ar(‘ nsuan_\ pbu-od so lliat 
they arc coiAaoiiiod to lidcdi to and 1b(‘ (‘IomhoiI of sido di-aft 
(diniinatcd. Tli(‘ liitcb on sonu' of Ibe small inachim's, wlii(di 
arc Iraib-rs, travedmy practically on two wbcids, must be 
rigidly fastiuu'd to tlu' draw bar ot lb(‘ tractor, paiM loularly 
ill the cas(' of small macbim's of !)- and lO-fool out uliudi 
do not lia\(‘ a toro-carriago truck. Tlu^ lariii'r mai'hmos ha\(* 
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a third wliisd, or Torco-arriatzo, forward of the maebimu w’lii('h 
is also till' steering wbi'ol or wheels, and in such cum's bitidiing 
may be doin' In means of this stub tongue pro\ ided with 
a cli'vis. ddii'se mai'liiiii's, ‘ ^'ombines, " as tbe\ are termed, 
ari' pro\ idl'd with biakes to bold tbem when gniiiL'' down 
steej) indiiK's. Practically all combines are dri\eii by an 
ind('|)endent engine moimted on the macbini' itselt. ddie 
})ower from tliis engine runs the cutting meclianism and the 
eli'vating aprons, as wi'll as the tlireslier On some very 
small machines power to run the cutting and threshing mech- 
anism is +aken fi'om the bull-wlii'cl insti'ad of from a sejiarate 
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c'onimoiily I'allod tlu' “Sackpt- This iiiaii r(M'('iv(‘s tlu* orain 
from th(‘ ba”y,'iii,U' spoilt wIkm'c it is doliviMTd into sai'ks which 
arc imm(‘diat(‘ly s(‘W(m 1 up by hand Tlu'sc ni liirn arc 
(him])C(l on tln‘ ^ronnd as the machnu' ^ot's o\'ci‘ llii' fiidd. 
If the <»rain is to lx* liandh'd in bulk and a wa^on loader is 
used, 1 h(‘ “sai'kcr” is not lu'cihsl A spci'ia! liMcli for a wat^'on, 
to r(‘cci\(‘ this bulk ’^rain, may b(‘ had Ih.d miabh's the wat^’mi 
tf) b(‘ drawn alon^sidi' tln^ machim' by the traotoi' Tliis 
also jiermits of tnridnn and it is arranged so tliat ^\a‘^ons 
are easily ehan< 4 '(‘d. On machines of the larucr which 

must b(' h'veled, it will nMpiin* more Indp. One man, who 
is responsibh' foi’ the macliim', should look aftm* the oiling’ and 
after till' machim' as a whoh*, to si'i' that it is workimi' properly 
and at its b(‘st. If the hi'adi'r ininoln'r is an ex] ('rt opi'rator 
he ('an look after the i«'V('liny’ also, hdiis on an_\ machim* 
sliould b(‘ looked aft(‘r \ry\ car(‘fnll\ becaiisi' nnh'ss tlu; 
imu'hine runs l(‘\(‘l n will not work wi'll. On tin* larger 
machiiu's it also usually r(*<piir(‘s two hk'ii to do tin* sacking. 

In wheat that is \er\ heavy, d is soiiu'tinu's lu'is'ssary to 
Sliced up the entiim* on tin* Ihix'slu'r <i litth* bit and slow down 
th(’ tractor soiiK'what so that tlx* imn'lmu' will travel more 
slowly over tin* ground and \('t lx* abh' to do a sat isfai'tory 
job of t hr(*sh npii'. In hx-ahties wheia* th(*r(‘ is iiiiich d(*w on 
the jj^J'ain in tin* morniim, th's should be hxtki'd after carefully 
in the same manner Tin* suci'cssful opi'ralor ol“ a combine 
will s('e that a thorouiih job of lhieshin<»- is dom* and with 
the minimum amount of j^rain wastaj^c consistent, with maxi- 
mum (-apacity of woi'k 

Tlie (hilleti’t* of Au’rioniture of tin* I niv(‘rsity of ('alitornia 
hav(' made soiin* intt'ri'st inn, in\ c'sti.uat ions ot work done in 
barl(*y by (ximliined haiwi'sters and fi’om their Rulletin No. 
dl2 on “Mariout Ibarlev wi* find that the avera<*(' shatterini]^ 
loss, where conil)im*d harv(*st(*rs an* iisi'd, is about (i aG sacks 
(O' 12 bushels ])(*r acre Idiis same* bulh'tin u'oes on to say that 
tliis shattering' loss in<‘reas(‘s proport ionatelv with the length 
of time the grain remains standing in the held. It is, there- 
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fore, ovulent tluit work slioiild Ix' (lon(‘ ;il the projxo' tini(' and 
that tliese mae}iin(‘s slioidd !)(' very carefully handled to {^^et 
"00(1 results and ('Inuiuati* llie waste or at least nnliice it to a 
miuiiuuui. 

What was said about oiliu" hiiKhu's and tlua^slun’s will 
apply to this luachiiH' also. The ('yliiuh'r, lik(' that of tlu‘ 
threshiu" uiachme, should rixudvc' spixual ('ar(' to uiaki* ('(‘rtaiu 
that it works ])(U-f('('tly. The ('U^iih' driviu" th(‘s(' luai'hiues 
must have all th(‘ atttudiou that the (‘ui:iu(' ot a ti-ador r(‘- 
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ceives, if it is to w'ork with the dcirivM* ol reliability which is 
necessary for sikm-css ou tlu' I'aiau Mdie truck wheels must 
])e "r(*ascd freijiauitly as tlu'y (-arry tin* (uitire load ol the; 
machiiK*. 

When these machim's an* (Mpiipp(*(l with aidi rriidiou hear- 
ings, it follows that h*ss tiim* tuMal 1 k‘ spmit iu oiliu" tluuu 
than is oi'diuarily sp<*nt in oiliu" th(‘ av(M'a"(‘ jilaiu ty])(' of 
bearing?. Th(‘y should lx* oiled at the be"iuniu," ol t h(‘ si'ason 
with a hi"h "rade lulu'ic'at lu" oil. W Ixui "reasi* is used, a 
li"ht hitxh-"i'adc "rcasc should lx‘ puix'hased. lu siudi ('ases 
it would hardly be uec'cssary to fill th(‘ b(‘ariu"s oltt'iu'r than 
once a wei'k Where li"ht oil is uscxl for tlu^ thr(‘shiu^^ ('ylin- 
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(icr, it is sutti(‘i(‘iit to oil tli(‘S(^ Ix'arin^s (‘vi'ry lliri'o or foui 
days. 

This inai'hioo may Ix' usc'd for thn'slini^ IVoni I Ik* shark or 
from th(‘ sta('k. In sik'Ii rases the lumdiiij;- iiirrliaiiism may 
h(' dr1arh('d and th(‘ marhiiu* s(‘t liki* a r(‘<j|,'iphii' thr(\shin^ 
mai'hiiK'. What has Ixmoi said about running a lhrrs)i(M“ uill 
aymin aiiply r(jually wrll to 1 hr opi'ralion whrn this mai'hinr 
is used as a, stationary thrrshrr. In siirh (-asi-s. howrvrr, 
th(‘ (‘apai'ity is nsliirrd 'riK'sr ma(‘hinrs orr imidr ))i-imarily 
to liandir lasuii'd yrain and il shorki'd ;^rain is to hr lliri'slu'd 
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rrdiU'od (-apainty must Ix' (‘Xjnndrd if ^‘ood thn-sliiii^' is tr 
l)(' dour. 

Whrrr humlli' ^'i-ain is frd to llu' maidiinr, il is important 
to hr sur(‘ that tlu' liaiids arr always rut and thr humlli's very 
('arrfiilly frd totlu’ ma<'hiu(‘ This (am Ix'st h(‘ doin' hy rud:}i'in<>j 
up ;i stationary hand f('<‘diu^“ d(*vi(a‘. Ff. ho\\('\('r, only a 
small amount of j^O'aiu is to hr Ihrc'shrd in this maniirr, Ihr 
hradiuji' im'tdiauism may hr Irft on th(‘ marhim' and this ^rain 
frd dinndly to thr platform (amvas whi<di will tr;iv(‘l in the 
rnstouuiry way to thr ('yliudrr. 

Capacity. — ()m‘ of tlirsr small !)- or lO-foot marhim's is able 
to handh' wheat on thr avrr;i‘>(‘ farm at tin* rate of from six- 
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If tlie inaeliiiK' is to l)(“ us(‘(l on a liill, 1lu‘ draft will be ma- 
terially ijiereasfMl. A laru(‘ 1?() fool liarvosirr, used on tlie 
side of a lidl in the loose* sod ol' llu* I’alons ('oiinlry, will 
reiiuire* from ‘dSOtl to doOO pounds to pull it, dciiendiim,' on 
the conditions of tin* sod on wliiedi it works, pins the* con- 
dition of the ^i-Jiin, Unit is, its \ irid and also tin* di'^res* of 
care that was ^‘ivcn in tin* wa\ of Inln-iciil ion ol' the iinichim'. 
Tli(‘ soil is om* of the erratest faedoi’s Ix'canse* in a slightly 
sandy soil, pa rt ienilarly wlH*r(‘ the voh'anie' ash sod predomi- 
nates, this ti”‘ur(‘ oF dral'l rri'epK'iil ly he'comcs a In.Li' iti'in. 

Repairs and Care. — What has lasm said with ri'icre'iK'i' to 
tli(‘ care ot‘ hindm-s, part ienilarly the (-nttinu mechanism, will 
r(d'er to tin* saiiu' mechanism on this machine What is said 
on the* sid).)(‘ct (if lh*paii and Cai'c of Thrcslim's will a|)])ly 
(Miually w(dl to tlu? tlii’csliinu im'ohanism ol tlu* ('omhinml 
harvester. 
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Function. — The i)iiri)os(‘ of this maeliine is for handling 
mannr(‘ to he used as ferlilizc'r in tlie soil. Mai-hiiU's of 1hc 
eonventioual sort have* some of th(‘ charastm'ist ies of an or- 
dinary farm ^va»>*on JIo\V(‘\(‘r, l)(M'aus(‘ tlu'v work in the liihd, 
and also hisuiusi' tin* power nuM'ived from them must hi' ap- 
plied to lli(' spri'adnm' dexiiM*. the wIkh'Is havi' widiu’ lii’i's. 
This power must he taken from llie nsir wIkm'Is, wliicii lia\(' 
provision foi* 1 ransmiti mji,' the power to iIm* spi'eadinj^- mei'h- 
aiusm. The spnsuh'i* should he low to facilitate ioadui”', 

should draw' li^'ht in 
the held, and, in un- 
loading', spread the 
material on tin* land 
uniformly. 

Types, Sizes, and 
Rating. ■— M a n u r e 
spreadi'rs ai'e mad(‘ in 
two ginu'ral ty])(*s. 
One is made with what is teimied an “ Kndless Api'on” and 
the other is made' with what is termed tla* “Return Ai)ron." 
The endless a])ron may he a tight bottom or drag chain style. 
On vai'ious mac-him's, th(‘ Ixuder and widi'-spread cylinder 
(litTer slightly. Various devices an* used in IIk* way oi‘ chains, 
gears, and cams to alter tin* amount of material that is being 
spri'ad. Tins is done Ix'c'ausi* soim* soils n‘(piire mon* manun; 
than otliers. hhu; change is (‘a.sy to make and is also very 
e.ssential. Attachments for spreading lime may be purchased 
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to put on SOUK' iuak(‘s of s])r(*aclors. Str'aw si)r('a(lin^ may be 
done by tlu' aid of a spc'cial attaeliiiK'iit hk(' a ra(‘k to liold a 
lai'j^e (]uanti1y of straw. 

Tli(' size of 1lies(‘ uiacbiiK's is usually ^‘ivon in P'lans of 
eai)a('ily to liandlo a ;^‘i\('n miuibor of bushels [it one tune. 
Some nmeliim's ai‘(‘ rat('d in capacity figures of jioinuls. Such 
ratin^^ of the nnndiiiK's is vi'ry iinh'tiniti', bi'iniiisi' manure 
varies in wa'i^ht and (h'n.sity. Tin* rating- of a machine in 
bushels would, t lu'ri'fois', b(' subj(‘(‘t to the same m-ror as 
rating in tons or 
]K'nnds. SouK' nianii- 
faeturi'rs us(' a num- 
ber or b'tter to desi^'- 
nate a siz(' such as size 
"2 or si/(* 1>. It may 
be s('en that idl the 
manufai't iirers’ rat- 
injx ti^’un's ai'i' uot on 
a ('ompai’abh' basis 
rii(‘ av(‘rag(‘ farmi'r 
('aTi, howe^'('l•, vei’y 'I'lulii iioiiom, ('ih11(‘ss-jii)ii)ij (mx*. 

easily s(’le(d tin' ma- 

('hiiH' size best suili'd to his lu'cds ac'eordino^ to bis own .jud”'- 
nu'iit and *^(‘n(‘ral knowledj;'' of ('apai'il les, Ix'i'ause lu^ is 
familiar with sm-h items 

Hitching. — It is ('om jmral i\<‘ly ('as\ to liih-li oik' of these 
nuK'him's to the ('on\ cut lonal tractor. About all that is re- 
Cjuiri'd is a stub tongiu' with a eh'Vis for tin' end 4'his ('h'vis 
may be nothing mori' or h'ss than two wrought straps abovij 
and below tlu' tongm*, with a pin passing \('rti('ally through 
tli(' end This arrmigemeiit |)(‘rmits hit('hing tin' maebine 
diri'i'tly to tin' draw bar of the trac'tor. lli'ri'. too, ('ari' should 
be t'Xi'reised not to hitch so elos(‘ that in turning short the 
trac'tor driv(‘ wlu‘('ls iiit('rfer<‘ with the front of tin' spi'cader. 
On Irai'tors that have a low draw' bar the' toiigiu' should be set 
proport ionati'ly lo^^•e]^ and on many spreaders this is possible. 
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It ini^'ht ('V(‘n bo nocc'ssary in soni{‘ (-nsos to iuak(‘ iron attaeli- 
monts for tlu' toii^no with soin(‘ vortioal adjust nionts liko thoso 
on a ^rain drdl to faoilitab^ hitoliin*^’ to a traotoi* with an ox- 
trenioly low draw liar. Tiio thinu to wat('h part uodarly is to 
see that where a low draw bar is nsod that the ])nll is not down- 

w a r (1 on the 
tons^ne in an ex- 
oessivi' amount 
w hi('h lii’in^^s an 
11 n n (' e (’ssarily 
h(‘a\'y load on 
tin* front w'heels 
of the maehine 
If th(*re is sm'h 
a ti'rideney, tin* 
hitelnn^’ d(*viee 
s li o n 1 d he 
I e n O' t h e n e d 
wliioli whll hel]) 
to overeonn* sm'h trouhlo. 41n*i-(* is no danji'ei' ol ^ettin^ a 
hiteh that is too InLili with tin* ('onxontional t>’|'<‘ ot trai'tors 
in iis(* today, h(*eans(* most s])r(‘ad(*rs ari* hitrhed about tin* 
heip’lit of trai'os ns(*d with horses, and this arranoement is 
satisfaetory. 

Field Operation. — Tin* spri'ader is not an mtrieati* ma- 
(‘hine, althonoh tln*n* ai'e o(>ars. sj)ro('k(*ts, chains and ratchets 



of various kinds and sizes on xai'ions inachitn's wliiidi will 
require some atti'iition in tin* way of Inhrii'at ion. It is a ^ood 
plan to oil tin* niai'liine thoronohlv each mornino' and noon 
before startiiio’ out. The wln‘(*ls, partieularly the front 
w’heels, should he wi'll ^ri'asi'd, and tin* ri'ar axh* hearing^ 
should not In* in*;:rlc('ted hccaiisc it ('arries a ln*avy load. Tin* 
beater, re}^’ardl(*ss of its Im-ation or style, has heavy work to 
do and rotat(*s (juili* rapidly, so it ni'eds oilin^^ v(*ry often. 
The wide-s[)read eylind(*r, althouj^h having e.onsith'rahly less 
w'ork to do, travi'ls at a ^mod rate of sp(*ed and should be 




i7() FAini EQrn^:\iENT 

tic'ular attention should be paid to the oiling oi! all nibbing 
snrt'aees. 

On modern spreaders provisions are made for spreading 
the manure on the land in varying (plant it ies. Ki(di land 
recpiires less than poor land. Adjustments for varying this 
(piantity may be made on tlu‘ maehines and this should lie scd 
to suit the held eonditions. On most maehiiu's adjustments 
of this sort ean be made, and the maehine is marked so that 
if it does beeonie disturbed it ean always be set back to the 
original mark if the plaee is rememberi'd. 

it is well not to attmn[)t to do too mueh with these imndiines, 
partieiilarly in handling material that is very lu'avy. ddie 
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aprons, wlndlier of the i*eturn tyjie or (Uidless ty])e. should 
be w'atelK'd (Uirid'nlly to sec' that slats, wlum brokcui, an' r(‘- 
pla(‘ed immediately. If a slat should b(‘eom(‘ brolu'u the 
best thing to do is remov(‘ it imm(‘diat(*ly and re])laee it 
with a new om' at tin* (‘arli(‘st eonv('ni(‘nt time. Soim' eare 
should be used h(‘i’(‘ 1() s(‘(* that the tk'w ou(‘ is (‘xaetly the saim* 
shape and size and that tin* hoh's an' drilh'd in flu* proper 
plaee so that the ehain is not sprc'ad or drawn tog(‘ther. 

AVhen' high grad(‘ i-olh‘r bearings aia* used on th(*se ma- 
ehines, whether they an' on tlu* axle, on the Ix'ater, or on the 
\vid('-spread ('ylind(*r, thi' ncc'd for oiling evt'ry time the ma- 
('hine is iisc'd is (‘liminated. In siieh eases th('S(' bearings 
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should he r(Uuov(Ml oiu'o a yoai* aud (‘h'aiuMl with k(‘rosono. 
They should he i'ei)la(‘(‘d and ])a('ked with a lij^ld ^rc'ase, about 
th(‘ (*oiisist(‘n(*y of vasedioe, ni* with an cn^iiH* oil like that 
used in motor (-ars, ami l•(‘ass(‘mhled. It is not a u'ood plan to 
kee]) a spreachu* loadi'd and hd it stand, not oven ov(‘r ni^'ht. 

Capacity. -The amount of work wdiirh om* of thes(‘ ma- 
chines will do in a day vai'ies, and is in ac('ordanc(‘ with th(‘ 
amount of fei'tilizcr spri^ad, 1h(^ distaiu'e it must Ik* hauled, 
aud the rati* of travel, in a sur\(*\' madt* by tin* lbiiv(‘rsity of 
Nebraska it was found that on PIS farms thi* avm'a^i' spr(*ader 
had b7.'25 bu. ('apaidly, and that it made on an averajji;e of 
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11^76 trips in a day, an average tri]) bi'inji,' PJo 7 rods. When 
us(*d with a tractor it is possibh* to return with the i*mpty ma- 
chiiu* at a higher rati* of speed than when haulinji,' a load out to 
the held Added to this is the faet that sju-eadin^ may be 
done a little faster. Of ^reat imjiortance is the fact that a 
uniform speed may be maintained whieh assures ^ood 
S])readin54’. 

Draft. — The power reipiired to |)ull oue of these machines 
varies with many factors It will reiiuire more draft on ^rade 
than it wall on level land Working in a sandy stubble held 
v^ill require more draft than workino* on sod. A lar^’e spread 
will draw^ heavii'r than a small one Even spreaders of the 
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Function. — \V;i^’«)ns, ns wn* nil know, nr(‘ fni- linnlin*: loads. 
Tills (‘hnpti'i* i‘(d‘(‘i*s to 1h(‘ ordmnry i’nrni \\nt.i()n nsi'd for 
hniilnp 4 ' 111 <'oiiil)inntioii ^\llll n Irndor 

Sizes. — .Mniiiifnci iircrs of rnrni \\n<xoiis liav<‘ wn^’ons staiid- 
nrdizi'd \\i11i I'ldVroiKM' to si/cs for (‘niiacity and also to tread 
All standard iaian waeons liaxo a oti-iindi triaio This ini'ans 
that till' wlieol track is *li(‘ saiiK* as that of auloitiohiles 

ddie followitiii' tabh' sliows tlu^ si/,(‘s and ca])a(‘it i(‘s of defer- 
ent farm wauons 


\V\(;()\ <!i ar 




e \i’ 

V( I'l \ 




K\UM - 

F\RM 


Sl/K 

r\i;M 

w I'm ( t.sk' 

.S Is M \ s 

( 1 \1I.IKL\M) 

sorrii- 

W 1 S 1 1 K\ - 

W I- s'n.RN' 

\ \\ \A.\ W ITll 

( 1 Mi:Ki:ii\\l) 

SOI Til 

W’ I'STkKN 

W i' S'l ruN 

VM.LI-W Will! 

MOON TAIN - 

W ITIl STKI-.L 

SK KINS OK 

S 1 KKl, AXhKS 



S'l 1 |. k sKl l\k 

STM-1 vxi m 


\^h\ 

1 :.(»() 11. s 

L’O(ll) Ills. 

LMHIO Ills. 

L'AIO 11. S. 

MimIihiii 


.l.'.IMI “ 

;r>on 

moo “ 

Stniidurd 

moo •' 

.')()( Ml “ 

dlHM) “ 

r».ioo ‘ ‘ 

llciny . 

e.noo “ 
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All o(‘ars have the si/.c and ('apatnty stcnmh'd on the waj^ons. 
hdies(“ si/c i-atniLis tak(‘ the jilaia* of the old enstomary size 
I’atin^’, wliK'h I'cd'ma’i'd to tlie si/(‘ of the skmns Wluads ar(‘ 
of two lu'i^uliis for all si'et ions, nanu'ly • hiyli wIk'cIs df-iindi 
front and oO-ineh rt'ar, .ind low wheels with lO-ineh front and 
44-in('h rear. The smalh'r size is la'st titti'd for farm work be- 
eause it is lower and more ('onvenient. 

IT'J 
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Hitching. — To got the most out of a tractor means that 
wlienever j)ossil)le and ('onvenitoit, wagotiloads may b<‘ hauled 
singly or iu ti*ains of two, thre(\ or ('ven four wagons. The 
hitching devii'c, while not compli('ated, is im])ortant. It is 
useless to try to use with the tiaudor a convcuitional tongue or 
pole not ('(pii})p<Ml witli regulai* attaching irons. A stub 
tongue, first of all, should Ix^ provi<led, which i)rovides means 
for hitching to tin* conventional draw bar of tin' trai'tor. If 
this tongiK' is to bt' nunh' on the farm, it is well to s('(' that it 
is not so short that turninu’ corin'i's wdl cause the fi‘ont wlu'el 
01 ' w’agon box to interfere with the trachor wheels or action 
of the lugs which ma\ be usi'd. It may be tlu' same styh' 



Ktg. irn, — Short-tuni truil^'i -v and lotwon' for trailoi’ liilch. 


tongue as that iisial on a disc harrow, or any machine couph'd 
to a tractor. Its ch'vis arrangi'ini'iit will pi'rmit of hitching in 
the easiest manner and fai'ilitati* uncoupling 

The conventional wagon has a tongue* some* 20 or 22 inclu's 
from the ground. Tractor draw' bars, in most (‘ases, are* 
from twelve to seven! (*('n inches Do not use* a tongiu* that 
is too short when hitediing a w’agon to a tractor wdtli an 
extrenu'ly low’ draw’ bar. This w’ould le'ud to ])ull the* front 
of the* w’agon down and bring an unnece'ssary load on its 
front wdu't'ls It may also have some effect on the tractor 
by ti'iiding to lift tin* r(*ar. Where* sue'h a e'emibination is to 
be used, the stub teuigue sheiulel be* lengt he-ne'e! a foot or tw’O. 
AVherc the draw bar of the* traedor is sixteen e>r eighteen inches 
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fi’oni the ground, and that (d‘ IIk' \va^n)ii ‘dd oi- ' 2'2 inches, a 
tongue of from a to h f(‘(‘t in h‘n<i,th may h(‘ used 

Wlnna' this liiddi is mach' on tin' I'arm, it should Ix' s1roii|J!’ 
mion^h so that it will hold the wa^on when uoin^’ downhill. 
This stateimmt ai)i)lii's also to I h(‘ mat(n-ial that is ustnl. It 
is important to sided a sound pieix* of wood that is sti'ai^dit 



r'Ki. I’lilt' IminixT .01(1 i;ni(l(‘ horn lor n'or ('\h' oi foiward ^\;mo)n. 

Also note s])<'< i.il j)ol(‘ loi waaon lor (ia«tor us('. 

tiTained aiul I’ri'e from knots or wind shakes, l]i fact, tin; very 
best of wood ])roenrahh‘ should he used for this tongue. A 
strai u'ht-i!'ra ined, hard w’ood suidi as ash, maple, elm, or 
liiidniry, if it is perfeidly straiiiht, wall do for a toneme. 

Smdi a hitch as deseri))ed would prov(‘ satisfactory for pull- 
ing a sin^h* waci'on loaded to capacity hidiind a tractor. When 
two or more wagons are to lie iisixl, si)eeial devii-i's should be 
procured. The illustration shows a chain draw bar which 
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it is noressaiy to us(‘ i'roui llu* front axU* of tlio first wa^’on 
to the front axle of the sec'ond wa^u'on and so to tin' next A 
still) tonj^'iie \vi1h spiM'ial atlacliiii’i' irons on th(‘ siu-ond and 
following' wau'ons should also Ix' nsc'd for fasttniinu to Ihe 
rear axle of th(‘ forward wauon, as shown. This spiM-ial toneme 
for the seeond wa,u'on wilh sjaMdal attacdiini; irons ai*i' diftVrent 
from those iisiul for hitcdiin^- the lii-st wa^on 1o tlu' traidor. 
The ]nir])ose of th(‘ chain is for pulling' th(‘ load instixul of 
tryini*' to do this h\ nu'ans of the reaidi. A hiRdi hi'twixm tlu* 
first and second wa<.ion, as ilInslratiMl, pmanits of (‘asy turning,’, 



and also proxidcs a hum|)(‘r for lln* lontiiio which has Ixxm 
found ruH'essary and ('onvenicnt to (‘liniinale dan^^m* ol hi'i'ak- 
in^ the rear axles or at least dainattmii' tlimn, oi*, w liat is mor(‘ 
likely, bn'akino- t I k* lon.em* itsidf. The horn, iirojcctinn' from 
the ri'ar axle of tlu* forward wat^'on, is tli(‘ sipiport in*.!’ misins 
for the toiif^iK' of thi' Irailint^' w'a^on. Its purpose is to cai’ry 
tile longiK? w'hen the shu'k is lakmi ont ol tlu* chain, as would 
he the case wIhmi pulling- a load. It also permits turning' cor- 
ners without danjicr of crampinc' tin* tonjziK' or doin^'^ any 
other damage. 

Where eontinued hauling’ is done* wdth the tractor, it is 
advisable to iisi* spindal short turn trailer w'ajion cari’iers. 
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Tlicsp ;ir(' providc'd wilh front and roar axh' turninj^ 

devices and ar<* (‘ouph'd willi stocrin^- I'ods Waf^’ons of this 
sort ar(‘ iiiad(' exti’a strnn;^', and sin<M‘ tlicy ai‘(‘ us(mI ('\(']nsiv(dy 
for hanlint;’ ])m‘[)os(‘s, I he eliaiii liiti'hm^- d(‘vi(‘(‘ namtioned 
abov(‘ is not ])ar1 of tin* (M|nii)ni(‘nt, lahtlKo- is it ad needl'd. 
Th(\\’ an' also ])rovi(h‘d with nii'ans to make tlu' work of liitidi- 
in^' and unliitc'hinjA’ oasy and eon\ ('iiient. A n'^iilar wa^on 
box (-an lx* nsi'd with this ti-ailer (au-ri('r and s(‘\'(‘ral of tlimn 
(‘an he iis(‘d hihiind th(' tractor \('r\ eon\ (Miii'iit ly and (dTee- 
tively. 



r'lc 'I’r.’K loi with oMiiotr ((m(i‘i)l l<n li.oilim^ waj^oii^ 


Operation. --A bout tlu' oiil\ tiling' to hi'ai* in mind in tlu'i 
ns(‘ of w’a^ons witii tiu' M’atdor is fn'ijmmt and thorou”'h 
^■reasini^’ ot the wh(‘(*ls and skeins, and spi'cial attimtion to the 
hitehinii’. When iisi'd on hard stoiii' roads, tlie tiix's Ix'in^ 
iron, th(‘ wagons must hi' run at n-asonahh' s])eeds Running' 
wayoiis at four or four and one lialf mdi's an liour ovi'r hard 
roue’ll stoni' roads tends to jX'i'n thi' tires, whieli, in turn, 
exjiands them so th(*_\ hei'oiiK' loos(‘ and otti'ii lall off. IModi^r- 
ate spi'i'ds of from two to thrc'i' and oiu'-half mih's an hour, 
and e\en four miles on a dirt or uravi'l road, will Ix' found 
satisfai'tory. 

Draft. -Till' follow iim- table, whii'li ri'pri'simts tc'sts math' 
by tlu' V. S. Dt'partmenl of AjA'rit'idtun*, shows the draft of 
’'iva^ons on dilfeix'nt road surlatx's, bast'd on ea])aeity in tons. 
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\U)\\) MACHIXKliV ^ 

Function,— This chcipUM* is (l(‘vot('(l to ma('liiiHM-y for road 
woi'k. MachiiU'ry for ro.id inaiidtoiaiKa' only, for (li-a^'j 2 ,’iny^ 
and si'rajnno' llu' road, A\ill Ix' ('onsidcn'd Ikm-o Siadi ina- 
(diini's as (-out ,*a(-loi’s’ iiradiM-s and h'xi'lcrs a\iII not Im' ('on- 
sidi'ix'd as part of tho rnniKO's’ woi'k, IxM-anso llu'ii’ nsi' is 
lar^’(‘ly ristriid-'d to tlu' r(‘<^idar road-huildor who makes road 
('oust ni('t ion his sp('('ialt; . 

Th(‘ ])iirf)os(' of tlio or- 
dinary dra^‘ or i- )v d 
^■rad(M' is to k(M'p dirt or 
f>;rav(d roads in first (dass 
('ondit ion 1)\ ('ONanana t he 
ruts and crowidn^a' An 
ordinary drau' of fla* 

sinalhu* sizes, anIuIo 

iiK'n'ly a load foi‘ tno 

or thiax' li()''s('s, raa\ Ix' 

iriad(‘ liiy’fi'c'r and Ix'c'oine a load for a small tiamtor Sneh 
a dra^, ANliih* oiiIn (I or S r(M‘t lon^\ may he sid at a ^’ood an^h' 
for tractor Avork and (‘\on two or tlirci' of tlnmi may hi' used 
in this maniK'r. Its work will Ixx'oim' more (‘ftii'ieiit and a 
^reat(*r aiaai (-an lu' woikcxl in a shorten* ])(n*iod. 

The r(‘yular ty]A(‘ oT tiraden* — or scraiier, as it is often 
ternuMl— nia\ hav(‘ a Td or 14-i‘oot l)tad(\ and is us(h 1 in 
phu'es whcri' tin' road must Ix' huilt up and (‘rowned. The 
ordinary dra^ serve's more' to ki'ej) a road in c'ondition aft('r 
th(‘ s('rapei- has re'all\ huill it up. 

* S(H' ]'*!) I’incrs’ milltXiit xr» ‘e;<HMl Ko.kK Iim l’''iinix'rs.” 

S(‘*' Farnici'h’ mUU'tiii 'I’hi' Ko:itl Drat;’’ 

ISa 



l''i(i le’».^ Snit;l(‘ i oa<l-(li in;, S-foot. 
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Types, Sizes, and Rating. — Road drags av(‘ oil her lioiue- 
madr and of linil)(‘r, or piindiased from regular manufaeturers 
who make 1liem of imdal. Tlu* former, if propindy made, will 
serve the purj)()se, hut need new st(‘el hladt's from time to 
time as these heeome worn. The wood frame should last w’ell, 
if eart'd for when not iu us(‘. Tlu' angle of a wooden home- 
made drag is gtuuM-ally constant, while a pundiased steel drag 
is ])rovi(]ed with hwers to (‘hanm* this angh*. 

A grader is a sp(M‘ial machine aiid it is usually tfie ])roperty 
of th(‘ township. There are hardly any differenci's hetwi'en 
graders made hy various manufacturers and thmu' is, iu 



Flc. ir»(;. rcnd-dnur. 


general, but one ty])e or kind of gradm- Th(‘ length of the 
blade determines its siz(* rating. A gradm- may b(‘ a lO-foot 
or 12-foot or 14-foot, indicating th(‘ total Imigtli of th(‘ 
grading blad(\ Some manufact urm-s build and sidl a speidal 
machine for grading, but while it is a powm- gradm- in (‘very 
instance, it may be us(‘d for othm- work too. Such a machine 
('arri(‘s the blade right und(‘r its franH‘. Th(‘ operator of 
tlu‘ grader also op(‘i-ates tin* blad(‘, making an ('xc(‘llent and 
economic foad-working machin(‘, and doing the i-oad work at 
minimum exp(*]is(‘ and iu the b(‘st possibh‘ mann(‘r. 

Hitching. — The drags illustrated may be hitelu'd direetly 
to the traetor draw bar, with the chain or eal)le usually sup- 
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plied, whieh is about b i‘voi from tlie di’a^i’, iiiilc'ss tlie draw 
bar is more tliau fifteen inebes 1 ii»Il \Vht‘r(‘ siu-li is the 
(‘ase, an exti-a ('liain two or three* f(‘et in l(‘iif 2 , 1 h should be 
used ])etwe(‘n the tractor draw bar and the* hitc-hiti^- link ot* 
the dra^-. This lessens the 1end(‘ney of the hi^h draw bars on 
the tractor to lift the fi'ont of tlie dra^- and didVat the work 
for whii'h it is intendi'd. 

(ji*ad(‘rs v(*rv oftmi work pretty wi'll ov(*r on the side, while 
the traedor will work ni'an^r the* crown of tin* road This side 
draft may be partially o\(‘r('ome by h'nyt lienin^' tin* hit('b as 
shown in tlie illustration. WIk'I’i* two ^rach'is an* ns<*d on 
a narrow road, oiu* will connti'raed tin* otlii'r, thus (‘liminatiiifjf 



r’lo. lOT Komi s( raijor in comltmiition will. :i lt!i(loi 


the side di'aft on Ihi' tia<dor, but in either ease* it n(‘e(*ssitates 
till' list* of a lono hiteh. 

Operation. — Tin* nsi* of the dra^' is a (smiparati V(‘ly simple 
job. The charaeti'rist H'S of tiu* soil, to”(‘ther with its hard- 
ness, Avill determim* wIh'IIk*!* sonu* additional load must, be 
carried on this maidiine to o-et results. To have it do (*ffe(dive 
Avork on a road of blai'k land that is packi'd iin^tty hard may 
reijiiire heavy loadiim with sand ba^s or stones. Sand ba^s 
are more iiraidiiad to use bi'eansi* they stay in ])la<'(‘. Wlimi 
twm of th(‘S(‘ dra^s an* used, both should be loaded (‘(pially. 
They should also have independent hitclies to tin* draw bar 
of the tracdor and be s(*t at the sami* anuh* 

Where the coiia t*nt ional bladi* grader is used an extra man 
AA'ill 1)1* ahvays n'lpiired on the grader to operate the blade. 




188 farm EQrTF:\IKXT 

This man is enabled to ^Miidc the I'rout wheels from his ])ositi(m 
on the maehine so as to i:v1 the ^^vinU'V well o\er onto the 
side and brinjx tlu' dii‘1 li'oin tlu* diltdi up to tlu' ('I'owu ol the 
road. It is a pretty ^ood plan, in nsm^' a heavy ^radei-, with 
say a 12- or 14-i‘oot l)lad(\ to h<i\e a sij^nal or a whistle of some 
sort with whieh to si^aial tin' traetor op(‘rator when it is 
neeessary to stoj) immediately, ddiis will inakt' it iinnis'essai \ 
for the man on the traetor to hi' eentinually turnine,’ around to 
see how ('verythii^u' is proyiH'ssiin^. It is not a bad ideal to use 
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a break {)in of some soi*t in tin' hitehirni (devis so that in ease 
the blade of the fjrrader ynx's too d(‘<‘p, or strike's a stump eir an 
obstrue'tion, this jnn will shear aiiel avoiel eloinu' sen’ioiis damage' 
to the ^raden-. 

It is best to work the' <:rade'rs \e‘ry slowly Tei use' a ynaiden’ 
at a sjiee'd eif meire than twei mih's an lienir is leilly «inel a 
slower spes'd is oftem me)re eli'sirabh* It the* trae-teir has a 
low’ ^(*ar it shonhl always be' nse'd in pi'e'le're'ueM* te) inte'i medial e* 
or hi^di <ie'ar. Ret ter results will be .se'enire'd anel the' mae'hine'ry 
as a whole* wall stand up anel {)e'rforin mne'h lie-tte*!-, it a nniteirm 
rate of trave*l is maintained. It iniydit be* saiel that the dratt 
of the grader is the* maximum amount that the* traedor e-an 
pull, since it is possible; in any ease to stall a trae'tor with the 
grader if the blade is set de*e'p enoimh. It is bette'r, in every 
case, to go over the road twie'e*, taking a small amount eae'h 






CHAPTER XTV 
MlSCI^]LLANI^:Oi;S MAC^HIXES 
Porn Pk'Kers 

Function. — This iiiacliiiu' picks tli(‘ ears of ('orn from the 
staiuliiio- stalk in the held, iHmioxes tli(‘ husks, and hy means 
of an elevator deliv(‘rs the (sirs to a \va^n)n box whudi may he 
drawn alon<j:sid(' the corn ])i('k(‘r. Tin* husks tad thi’ou^h to 
the ^TOUTul. To a('('om[)lisli this th(‘ macdiim' mnhodii's snap- 
])in^‘ rolls which r(mio\(‘ the ears I'rom the stalks, and huskinj^ 
rolls whi(di, in their 'u.n, Vv-move tin* husks fi*om llu^ ears. 
It should handh‘ tlu* woi’k ot‘ pK'kin^' coi‘n from ti('lds ol 
various yields and in various conditions. 'Po expiud to pick 
ears from down ('orn would he unrt‘asonal)h\ and it is also 
impossible to j)i('k all small ears and “nubbins.” 

Hitching. — Tlu' corn |)i('k(U' is provided w ilh a forc'-carriage 
wdii(di should always h(‘ usisl wluui hit(‘hing behind a tiau'tor. 
So mu(‘h of th(' ni(‘chanism is ('arri(‘d on this t‘ore-<'arriag'(‘ 
or longue truck aihndiimmt that to dis[)(‘ns(‘ with it is im- 
])racti('al. It is also importani that the op(‘rator of the corn 
])icker ride on tin' macdiim' so that h(' ('an at any time see it* 
it is iierforming projaudy When hitching a machine of this 
sort to the tra('1or ('ari* should h(‘ used to sih* thal room is 
allow’ed for turning. A stub tongu(‘ is the ix'st mi'ans of 
hit('hing t(' the trac'tor. Phams should not he used, hei-ause 
when wmrkmg on a hill and going down grade' it may he very 
inadvisahh' to hav(‘ the' corn picker travel alu'ad more ra[)idly 
than the tractor. A stub tongue also permits of easy turning 
and of hett(U’ control. It is desii-able to use a wood break pin 
in the clevis. 
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properly. A jirrade oil tliat will liow fn^ely from 
the spout of an oil can in eold \v(‘atlu‘r is drsirable. 

The oinu’ator of tlu' ('orn piokm" is (mahh'd, hy the aid of a 
lever, to set the mai'hine (‘it her down or uj) at th(' front (Mid 
as he (diooses, so as to ^’(‘t all IIk' corn and to handle it in the 
most satisfaidorv manner Sniiu' ('are shniild he ns(‘d to sei' tliat 
the nose is not run so low that it will ('ontinually di^ into th(‘ 
hills and iK'coim* a fact(M‘ in tlu' draft of th(‘ nna'lniu' Tin* ex- 
planation of hnskino' rolls in the chaj)t('r on tlu‘ llnski'i*- 
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Shredder will apjily e(|nally well hen', that in tlu* sanii' eha})- 
ter, on snapjiin^ rolls, whil(‘ not applyiin^' (‘\actl\' to this 
machine, has a di'indcd cffcet on the perforiiiaiiee of these 
parts. This maeliiin' should he ns(‘d at a Mio(h'ral(‘ rat(‘ of 
trav(‘l, for when used with a tractor, if the rat(‘ of travel is 
too fast, pool’ and unsatisfactory work will he th(‘ r(‘sult. A 
sjieed of from '2 to 'J'/i niih's an hour is (h'sirahh*. 

Capacity. — Used in ('omhinat ion with th(‘ tractor, this ma- 
chine is able to ])ick and husk th(‘ (‘orn from four to six acres 
a day at a sjieed of two and one-()uart(M‘ mih's an hour wIkmi 
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corn is planted forty-two iiodics a|)art. WIumm' (-onditions 
are siudi that tlie land is level and the corn all standiiifi', as 
many as (d^ht aen's may he (M)V(M‘(‘d in a day. The' use of 
tlu^ tra('tor at ineiM'ascMl spe<Hls would mat(‘rially increase the 
capa(dty, but it is not «lesiral)l(‘ to run tlu' ])i('k(‘r ariy faster 
than two and oni'-half miles peu* hour. The dauf^er ot 
running' too fast lies iii th(‘ faci that mmdi of the' (‘orn ^\’ould 
be uprooti'd and tlu* result is xrvy poor pic'kiui:', whiidi uumns 
Avaste. This is not (‘conomii' Tarm work evcui though a lar^e 
acrea^(‘ may be ('OvcummI in a day. 

Draft. — Th(‘ nowau* riMpiireil to j)ult a ('orn ])icker de])ends 
on whellu'r or not an au\ilia*‘y (Ui^aiK' is usimI in ('onibinat ion 
Avith th(‘ maidiiiK' its(‘lf. \Vh('r(‘ the oj)eratin^’ ])oav(M’ is takmi 
froiii th(‘ bull Avh(‘(*ls, lies machiiK* will, on th(‘ tiN'craji'e, re 
(|uir(‘ about 1150 pounds to draw' it In (‘xtriuiK* cas(‘s this 
ti<i'ur(' imiA' be as hiL!,'h as ISOO iiounds. Wlu're th(‘ nu'chanism 
is run with an imh'pench'nl (‘ueime (SoO pounds AN'ill, on an 
av(n’a‘;’(*, Ix' sufficunil to hamlle th(‘ ma(diin(‘ running to 
eaiiaidty, and in ('as(‘s wlun*e sand>' sod prcHloniiiuites, this 
fi^ur(‘ AVill oftiMi b«‘ mori' Ihan 1000 pounds, ddima' are many 
fac'tors entm’inu' into the (pa^slion of draft. 9die ^axaitest of 
these is the (h'unx^ of Inbricalion and tin* condition of the 
nuK'him' as a Avhole -Tlu^ a i(‘ld of tin* corn is another factor 
that mat('rjall\ afO'cts the (b'alt, but it is not as bijji; a factor 
as the ('ondition of the machine itself. 

Po'i'ATo Diooeks 

Function.--Th(' potato di}^>;cr harvests j)otato('s by di""in" 
them out of th(' ^-round It should wo]*k e(pially \\(dl in heavy 
and li^'ht sod or in any ei'ound that is wvy dry or vmy damp. 
It should diu' th(' jiotatocs and separate them from the dirt, 
Avhich forms a part of the mass that is Ixun^^ idevati'd. 

Types and Sizes. — All di^^ers liavt* mmdi the same charac- 
teiistics, and tlnw Avork in practically th(‘ same manner. The 
me'dmnical difO'rem-es in th(‘se various types aie sli<?ht. The 
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sizes vary from ahoiil thirty iiiehes to forty iiK'lies in width, 
referring to tli(' distance hetweini tlie sides, or. in otht'r words, 
the width of tin* rak(‘ wliich el(‘\’at(‘s and scparalt's th(‘ potato 
from th(‘ dirt. SpcMoal tractor di”'“(‘r< to w ithst rind this 
heavy work ai'(‘ tiow on th(‘ market w hi(di ai'c a means to better 
and mor(‘ rapid woik of diti'^Mii^- potato(‘s. 

Hitching. — 9\) hit(‘h a potato tlig^cr to a ti*a('tor is ('om- 
parativ(dy simple*. 9di(‘ tongue* truck (-arrying the* 1 1 'ont end 
of the maediim* is a pai't of it and shonld always lx* used. A 
stub tongue* with a e'le*\is an‘ange‘me‘iit hitedie*el tee the* trae'teir 
.should alse) be* use-el. If eh'sirabh*. a e-hain with a slmi't le*ngth. 
one or twee fe'e*!, may l>e* nse'd The* eliffe‘r(*ne‘e‘ in he'ight be*- 
tween the* draw bar eif the* eliHere'iit ti’aedors has little* or ne) 
effeet ein the* weirk of th * eligge'r, unh'ss this di t eia'nea* is so 
great that it e-ause's trouble*. l>ut the* eligge*r slmulel be* hite-hed 
in the* cente'r, as this will pi-eeve* tei be* the* simplest 
method 

Field Operation. — The* peewe'r tei e)p(*i‘ate‘ the* i-ake*, whieh 
elevates the peitateie's, te»ue*the*r with the* greuiml, is ele*riveel 
from the* wdie-e'ls, whiedi arc pre)vi(h*d with lemg lugs to give* it 
the nece*.ssary ti'ae'tioii 'Phis e*le‘vator is fi'e'epie'iit ly te*i*me*d an 
“agitate)!', ” and its ae'tion is proe*nre‘el by me*aiis of elliptie-al 
s])rockets which agitate* the* e*le*\ator I'ake* te) se'parate* the* dirt 
from the pe)tate)e*s As the* eligge'i* weei'ks in the* gremnel })ar- 
ticnlar atte*ntie)n te) oiline' is csse*ntial. The varieius sprockets 
anel shafts n])e)n whiedi the* agitateir e*le*vate)r runs i*e*(iuires 
consielerable e-are*, jiaid ie'ulaid\ those* at the* le)we*r e*nd ; like- 
wise, the main axle*, te)ge*the*r with the* e*e)unte'rshaft and the 
gears be*twe‘e*n tlie*m. 

The e)|)e*rate)r sheiuhl se‘t the* machine inte) the* gi’eiunel just 
deep enough to eh) tlie* weirk of eliii-ging witlmut lifting any 
nmre dirt than is absolute-ly ne*(-e*ssai'y, fe)r lifting elirt absorbs 
an iinnece*.ssar\ amount eif powe‘r ajid eiverloaels the machine. 
The pe)tatoes are usually eh*pe)siteel ein the* greiunel at the rear 
of the machine*, after jiassing ()ve*r a feirked shaking device 
wdiieh further agitate*s tlH*m, anel wdiich alse) de*livers them 



19S FARM F(iril\MKXT 

jiretty ^vell to one side of tlio liill, room Tor the traetor 

to go down tlu“ next hill \\hi(di is to 1»(‘ duo- 

Attachments.- \hirions attaehimmls 1‘nr this maehine may 
he proeiircHl for dilftOMml pnrposi's. Om* of |lu‘ most I'ommon 
of them is a sepai'ate ('injiiie whudi is usually sol above the 
dij?^ei‘ ami \\hi('h furnishes tlu' power to opm’alt' the' raki* 
or a^’itator iust(‘ad of takimi tlu' power throiiuh llu' wheids. 
The trai'tor furnish(‘s tlu' power mu-c'ssary to di’aw the ma- 
ehiiic its(*lf in tin* li(‘ld. Whmi an en^'im' is ustsi with this 
kind of maehine it must h(‘ mouuti'd aiM'ordin.u' to the diri'ctions 
^•iven hy the manufaetunu'. All the msa'ssary attai'hiuii ii'ons 
are furnislu'd. and when direclions an' closely follow (‘d, prove 
a very satisfaetorx attaclnm'nl for t he dio-o(.i-s, hi a hcav\ yi('ld 
of potatoes, it wilt hi' jiossihh' to 1 rax el m'iw slowly over the 
gTOiind and do a thoron.iih job of diuemi: and si'paratm^' 
the potatoes from dirt and xiiies This is because tlu' I'lexators 
run independently of tlu' rate of t rax cl. hih'xators for de- 
livering^ tlK'se potato's forward to th(' sub' max’ also Ik' pro- 
('ured. Otlim- attaidiirn'iits such as x me trimiiu'i’s and shaki'rs 
and stone traps, rolling' coulti'rs, etc, (-an 1 m' procured when 
it is nei-essary to use them Road rm,us, xxhich ai«' tires to tit 
ov(;r these hi;.ih lu^s on llu* xvhei'ls, should also lx* procured so 
that the maehim' can he moxed over the road or from tield 
to field. 

Draft. — Th(' draft of the jiotato di^pn-r is xau-y lii'avy and, 
therefore, the tractor alfords a particularly handy and 
economic mixms of doiri^ the xxork in the shorti'st possible 
time. The soil has a di'i-uh'd intliK'm'e on thi' draft, hut since 
most ])olatoes an' t^’rown in soil of a similar characti'r, tin* 
draft in various localities will hi' m'arly tlu' same. It has 
been found that the diffi'n'mx' in draft m machines of this 
sort varies fi'om Odd to 940 pounds. Ti'sts which hav(' been 
made reveal an average of 79)4 pounds for ('ai'h machine. 
This average refers to machines ri'i'eivin^ their power from 
the traction wheels. Wlu'n' an imh'pi'iident entitle is used, 
draft is reduced only about 10/f , or about bbO pounds, owing 
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to the fael that IIk* en^iiu* adds souk* wcdght and iti a measure 
offsets the results ot)taiued, hut even then it eau he seen tliat 
th(' rediK'tion is worih wlide. 

Capacity. — The (-apatdly of IIh* potato di^‘]^(M- is about 6 or 7 
a(U'es per day. This ti^ina' may s(‘em a trifh' low, hut potatoes 
sliould h(' carefully handled in th(‘ hai‘V(‘st. A i‘a])id rate of 
travel iiiay (Uiahh' th(‘ farmer to ('ov(‘i' moi'(‘ yroiind, hut at 
the expense’ of not diyyin,^ tlu’ i)otato(‘s thoi'ou^hly. A rajud 



I'k; lirt Siii:u<M (iiulor ilnaver. 


;^’ait mi^’ht also injure a ;ureat many, which would reduce 
tlu’ir ^i'ad(‘. 


StXLK CrTTKKS 

Function, -ddie stalk cidteu* is use’d primai'ily for cuttiii" 
cornstalks wIk’II tlu’ (-orn has (’ither he’cn pickeal or “hog^jred 
down,” so that tlu’v ma_\ h(‘ plowe’d under in the’ easie’st 
manner and (‘nahle tiie faiam’]- to prepare’ a se’ed he’d. 

Types and Sizes.— Stalk e'utte’rs are ve’ry much alike. All 
arc huilt on about the’ same’ prine‘i])le anel have’ a series eef 
knives that euit the stalks ein the ^‘reumd. Some of them 
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arc of a single-row type and otli(‘rs of the double-row type. 
In either ease, their eonstruetion is ichudieal. They may have 
either a sine:le cylinder or double cylinder. 

Hitching. — ddiis machine may be hitched very simply. 
Since it has no side draft, it may be hiteluHl by a stub tongue 
to the tractor draw bar by means of a clevis. 



I'Mc. 17U. Donhlo-row st.'ilk-i utO'r 


Field Operation. — The knives which do the work should be 
kept shar])cncd, for unh-ss they ai‘(‘ sharp tlu'y will not cut 
the stalks aiid, ('oiisispicnt ly, \\ill in a imuisuia' defeat the work 
of the nuudiinc. Fressui’c on tin* cutting cylindm' to which 
the knives ar(‘ sisujrcd (-an be alt(U‘('d to suit tlu‘ conditions. 
The lever for s(*tting tlnun is conv(>ni(‘ntly located. In no 
ease, however, should this alteration be any greater than 
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is absolutely l■e(jllil‘{Ml lo do tlu' ('uttiiij^. II will l)(‘ 
found that this pressun' is aji'aiiist a spi-iny^ on ea('h side 
of the (‘vliiider wliieh allows soiik' lec'way in ease' obsl I’ui't ions 
are (‘IK'OUIiIcmwmI. ddu' s])rinL!,s will IIhui ('ompfi'ss and avoid 
daina^iiiii' the niaebini* ^rii(‘ usual attention in the way of 
oiling' must hi' yiviui to tli(‘ wIkm'Is oi IIk' nnieliine i1s(‘li. 1 ho 
eylindiw shaft l)o\(\s, wlindi are sul)jeet(‘d lo tlu' li(‘a\’iest work, 
need ('arc' in lubi'ii'atiny. In vc'ry badly tangled eorn, the 
('ylimh'r may t('nd to wind, this liapiicms when stalks ^('t be- 
tween th(' arms of IIk' ('ylimh'r itselt, WIk'I'i' this oc-eurs, 
tlic'y should b(‘ ('h'ani'd out opc'raloi' should not atti'inpt 

to run wit h a load ot t rash ! n t Ik* ('ut t in.u 1 indc'i*. 

Draft. — The draft of the* stalk euttc'r is Irom dot) to 4t)d 
pounds. This is all that will lx* napiiri'd to pull a double 
maehine undc'r tin* most s(‘\(‘r(‘ ('onditions, wdu'ii it must bo 
workiii*^' t I'ec'. It tlu' eylimh'r is wound U]) with t I'ash and 
stalks, th(> di-aft ma\ b(' Iwic'i* as yread and run up to TOO or 
800 pounds w it bout ac'c'omplishinu' any more work. 

Capacity.— ddie c'aiiac'ity of a siiuyle-row stalk ('utte'r is irom 
7 to 8 ac'i’f's a day. Mhu' double row mac'hiiu' will do twiee 
as mueh, or from 1 1 to 18 ac'res a day. 4diis ae('ounts lor a 
rate of travel of about 2 to ‘d'- mih's pc'r hour. As this rate 
of travel is inc'reased, then, so will the eapaeily be inereased. 
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TEST1X(J MA('II1\EKV V()\i DEAFT 

All niacluiK'ry that is di-awn l)\ the trac-tor, or hy any othin* 
drawing' (kwirc. is rtdVrrod to as !ia\ing “draft," whirli is 
usually oxpross(>(l in ])oiinds 'riic iiuudiiiio that doos tho 
drawing, whi'tlu'r it l)(‘ a tractor or a horse, or oxen a hx'oino- 
tive, exerts eneri:y, which is tiu-nu'd “pull." It is important 
to get this distinction IxUwemi draft and pull vhairly in mind, 
because it is reterred to throughout this book, \hirious me- 


T 



Fi(i. 17T-A. — 1 iidi' ,ii lie; spini^^ di'iiw -Imr (l,\ niniioiiHacr. 

chanisiiis are used to r(‘coi'd tin* draft of maehinery or the pull 
of tractors. These d»*vi('es or instrummits ar(‘ tm’iiH'd “Draw- 
bar Dynamometm's. ” '^PIk' simph'st form is a spring dyna- 
mometer with a dial and a liand which record the niimlxm 
of pounds re((iiired (dther to stretidi or to (*om|)r(‘ss tlu* sfiring, 
as the ('as(‘ may be. The dynamoimdiM* shows only the pounds 
(‘xm'ted by tin* machim* that is pulling tin* load. 

TIhu'I' are othm’ macdiim's on tlu' mai’kih which have' a clock 
mecdianism as a [lart and this meidianism records time as well 
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as the pull in ])()iin(ls On such inacliin(‘s, as illustrated, it 
will be se(Ui that tlu' nuinher of pounds j)ulled are not only 
shown on a s(‘ah‘, hut tliat they ai-(‘ actually las-ordiHl on a 
strij) of pap(‘r Th(‘ rei-ord on t h(‘ pjiper iiidi(‘at(‘S the pull in 
])Ounds and th(‘ time whirh has elapsisl Still othei' nuu'hines 
of this typ(‘ do all this and, in addition, rcs-oi-d th(‘ distance 
ov('i‘ whi(di th(‘ pull is imuh'. In oth(‘r words, tlii' thre(‘ faidors 
of pull in pounds, time elapsc'd, and distanei* ti'av(‘led ai‘(‘ 
reeord(‘d on a chart, (‘nahlin<4 anyone to (sdriilati' th(‘ horse* 
j)ow'(‘r, wdiieh, of course, is hasisl on liftiu<^' d)’, ()()() j)()nn(]s o)ic 
fool in one win file. 

Th(' nuK-him' illustrated M'hnui'e* ITS) w^as iise'd to make* all 
the tests from wTiiidi tiu* data yiven in this hook was obtained. 



Pl(i. ITT-P. -- lU-t 01 dm:; ■-pniiu di:i\\-i>:n* d \ ua momrOM'. 

The dynamometer is teimied a “ hydrost atie* " d\ namonu'ter he- 
('aus(‘ it has a fluid, usually oil, in a ruhhi'r ha^u' hi'twa'cn a 
piston and a h(‘ad on wldudi the jire^ssure* acts. Fre'ssure* on 
tlu‘ tiuid is (Sirrii'd through a small eopp(*r tuhi* to tin* tiatte*, 
where*, hy mi'aiw of a bourdon spring' similar to those* use*d 
in ste*am ^aj^es, the* pr(*ssur(“ is ae-tually re('e)rdeel with ink ein 
the j)ape*r dial. This ^aj^e* esintains edeiek weirks which reeeird 
the time eiii the* papt*r elial alse). The dial is meiveel by the 
aetieui e)f the* trade*!’ w he*e*l attaedied te) the* tractor, anel hy 
me*ans eif a sp(‘e'elome*le*r enable it meeve's the ])ap(‘r dial or 
e-hart. Gah-ulatieens are* maele hy <^*e*ttin^' an averajLi’e reaelin^ 
from this i-liart, wdiie-h i’e*i)re*sents the* ave*rage draw bar ])ull or 
ave*ra^'e elraft. 

The* av(*ra”e* Imrse* })owi*r is determine*d hy the feillowing 
formula : 

A\(‘i':i^o Di aw 
bar ILL*. 


.\^ iM'aac di a w ba.i juill m |>()llMd^ X disl ance traveled in feet 
d'mu* idap^i'd 01 iiimutea X dihdeO 
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draft of ina('liiii(‘s of various typos and ol* nuK-liiiu's of|iiip])ed 
with auti-fri('t ion l)(‘arniy as ('()ni])ar(‘d with those* with plain 
hoai’inys. Thoy an* also onahlod to find out at wliat sp(*ods, or 
rat(‘s of trav('I over tlie yrouiid, tin* vai'ious niaohinos })ull the 
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I'k;. 17 I>. — [[('(Old (halt ni.Kh* willi li\ diosiat u diaw l)ar d \ nam(’)iiu*l<*r. 


li^'htost, ('onsist(*n 1 with tin* woi'k tli(‘y pi'i'Torni Those in- 
striinu'nts ai’i* of valuo to all (*onoorii(‘d snaa* h\ th(*ir aid, 
information of this sort l)(‘('omos availalih* whidi ('nahh*s the 
farmer to get hotter tractor and impl(‘m(*nt pi*rf()rmanee. 
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nVA/V SPKI^]I)S 

Tile subject of belt s|)(mm1s i‘(‘r(*i‘s partb'ularly to those belts 
wliieli are usi'd for t rausiuittinn- tlu^ power from 1h(‘ tractoi* to 
the belt-dri\’eu machines usually refm-riMl to as tht' “.Main 
Drive Px'lt.” The term “ U(‘lt Siieed” ri'lers lo th(‘ travel 
of the main drive* b(*lt in feel per lunnife, and is usually indi- 
cat(‘d by the lclU‘i*s “D.P.M.” Kevolutioiis p(*r minute are 
iiidi(*at('d by “1\.P.M.“ 

Throiiyh the aedivifu's (/f the* Aim‘ri('au So<*i(‘ty of A.yrie'ul- 
tural Du^ineers, and tho A’ltomotive Dn^uiuee'rs, workinj^ 
to^(*thei- with the maimfae't iirers of tractoi's and b(*ll -driv(*n 
machiu(*ry, standards have* l)e*e*n pj’opose'el feir use* on all b(*lt 
li'iveu farm eepiipmcnt anel tra<de)rs. Dy this is nie*ant that 
a e-ertain nnml)e*r eif fe*e*l trave*l has be*e‘n e'hose*n, r(*pre*se‘ntinjj: 
the* most e'eunmon jirae-tie'e* on farm machinery. The'se* spe*eels 
are 2()()(), 20(K), anel ddOO, anel the‘y ce)ve*r the entire ran^e 
of farm mae'hines anel trae'leirs. While* it weuilel be* nieist satis- 
facteiry to have* but one* stamhirel be‘lt speed — and it is the* aim 
that ultimate*ly smdi will be* the* e-ase* — pre*sent conelitieins will 
neit permit it, anel the* ne'are*sl approae*h is a start w^hie-h is re*])- 
reseiite'd by the* figures »’ive‘n above. 

Figuring Speeds. — It is ('omparat ive*ly e‘asy tei e-ompute the 
b(‘lt s[)(*e*d in F.P.M., eui any maediine* by niulh'phjinf/ file revo- 
lutions of Ihe drive pullep on the traefor hif its diuiueter in 
iuelies, niuffi})lied hif V I 'i Ki und dividinej (his result hij tivelve 
(ivh.ieh represents the inehes in a fool); the un'^urr wilt be 
the travel at the eiretiniferenee of the pultep in feet per niin- 
vte. This, therefore, represents the belt speed in F.P.M., 
providing I Ik re is no shirpape, sinee it travels over this cir- 
(‘unifereiK^e of (he put I e if. 
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Care should be taken in nieasnriiu!,' tlie diameter of the 
pulley to jj:et the larj^vst diameter, wliieli is always in llie 
eenter or (o-own, as it is eommoidy ealled, on the drive })idley. 
Xeai’ly all helt-di’iven imudiiiu's have a spis'd wlii('h tlic' manu- 
faeturer lias found (Mirreet, to ‘^et th(‘ best n'sults from these 
nuu'hines. Ti-adors, ten, an‘ run at a s])eed at whiidi tliey 
])erfor]n best and at 
whieh they run most 
(‘eonomii'ally. It is very 
(‘ssential tliat the tract or 
he I'lin at its eorri'et 
speed, and it is e<[ual]y, 
if not more essmitial aiid 
im])ortant that l)(‘lt- 
driv(*n maeliin(‘s be run 
at their correct speed. In most ease's the* propel* spei'd at 
whieh the be'lt-driveii maehin<‘ should I'un is printi'd or sten- 
('iled on the side of tlu' maeliim', usuall\ lU'ar tlu' main drive' 
pulley. 

Th(' s])('ed of the' traedor-elri\(‘ juilh'y ‘^'ive'ii eir kiieiwn, anei 
its diame-ter alsei known, to linel the' s))e>e‘el eif the* elri\e'n jiullew 
— that is, the' ])ulle*y on the' he*lt-eirive*u mae*hine'— prei- 
ee*eel as follow’s; Mulfiphj the (iKnuchr, in inches, of ihv dricc 
pullcij an (h( tnictor hp fix spnd nl n'Jnch it ri col res, and 
dicidf the tesuli hp the dionx (( r 0 / the main driei‘ pnlleip on 
the belt-driren machine. The result ndlt he the speid at 
whieh this mam drire pidlep on the helt-drivoi machine runs. 

Knowinji,’ the* s])e*e'el at whieh the* be'lt-elrive'ii mae*liine is to 
run, to^e'tlie'r with the* e'U^iine' sjie'e'el anel the* eliame'te'r eif its 
pulle*y, te) finel what size' pulle*y sheudel be* use'el e)n the* be*lt- 
driven mae'him*, ])re)('e*e*el as fe)llows. Multipip the diameter, in 
inches, of the main drire piiltep on the tractor t)i) its speid, 
and divide the result hp the speed at whieh the main drive 
pullip of the belt-driven machine should ru7i. The result wHl 
be the diameter in inches of the pullep that should be used on 
the belt-driven inaehine. 


belt speed *39165 t EET PER MiN 
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I’iillo,ys aro usiiallv made' in diameters ran^iiif:!^ in quar- 
t(‘rs of an incdi. This is (dose enough for all practical 
purposes. 

Speed Indicators. — Their piiiq)os(‘ is 1o record or count 
the revolutions of a shaft oi- pulh‘v. These speed indicators 
are also frcMpKoillv calh'd “Ilevolution ( 'ounlco's. ’ ' This is a 
small, inex[)ensiv(‘ inslruimmt tliat may be ])nr(diased any- 
\vh(M’(‘ from .^1 u])\vard. To us(‘ tlami, it is 
merely nec(‘ssary to hold the ('('nt(‘r, oi* re- 
volving part, of th(‘ iiidicator against the 
(•(‘liter of the '’(‘volving shaft for a giv(‘n 
period of tinu', whudi usually is om* miuut(‘. 

The revolutions during this p(‘riod wdl. 
therefore, he recoi’dial on tlu' dial of th(‘ 
instrument. It may lx* ludd on the shaft 
one-half minute and th(‘ tigiu’e on flu* dial 
multipli(‘(l by two to giv(‘ the r(‘V()lutions 
in one miuut(! whi(di will b(‘ th(‘ R P.M. 
of this particular shaft and its iiidh'vs. 

A sp(‘('d indicator or tacliometiu-, as it is 
correctly t(‘rmed, will show the sjiei'd of 
the revolving shaft instantly. 

Freipu'utly shafts \\ill b(‘ found that do 
not have a center mark in tin ai, and in such 
cas(‘s it will be necessary to use a centm* 
pumdi and get a center in the shaft so that 
it will driv(‘ the riwolntion counter with- 
out sli[)ping. should lx* ns('d to place it against the 

shaft hard enough that it will not slip but givi* accurate 
results. 

It is a good ])lan, aft(‘r tlx* machim* is in operation, in actu- 
ally doing the work of threshing, shi'cdding, shelling, sawing, 
or whatever el, a* is to lx* dom*, to |)nt the sp(*(*d in(li(*ator on 
thes(; belt-driv(‘n imudiiiu's to make sni*e that tlK‘y are aidually 
running at their ]n' 0 ])er speixl whil(‘ they are doing their W’ork. 
Very often a machine will run at its proper speed wdien it is 





Fic.. IS].— Rcvolu- 
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running empty, but t'all (‘onsiderably below tins speed wdien 
under load. This decrease in speed sbonld, tliertd’ore, be 
cluM'ked and a sjxM'd indi(‘ator or r(' vo- 
lution counter is tlie safesl and surest 
means tor doing this 

It is very iinportant that th(‘ proj)er 
eombination ot ])ulleys foi‘ th(‘ tractor 
and belt-di*ivcn machim* be so uscmI 
that th(‘ sp('ed ot th(‘ belt -driven 
maehinc is correct. 

Mannta('tnr(‘rs ot thr('sh('rs, shr('(b 
d(‘rs, silo tilhu’s and otluM’ b(‘lt-di’iven 
maehim‘s find that tully 20 pei* c<mt 
ot all complaints trom the ti(‘l(l may 
be traced to taulty and ineoi’i’i'et 

I'KI lSL--'rarhn„u.i..r. indi.-atos tli<> import- 

aiKM' ot considerable attmition to the 
subjec't by those who operate b(‘lt-dri\en tarm equipment ot 
all kinds. 
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It is iin))()]‘taiit lo Ix'll pi-oix'rly tin* iiiacliiiHM'v that the 
tractor drives. Tliere i^ a ('oriauM method of di’ivioo' th(‘S(‘ 
naudiines: so that both tie* traidor and the h(‘lt-dri veil iiuK'hine 
ai‘e eorre(dly and ])ro})erly s'd with rcdeianiee to ea(‘h other. 
Th(‘ drive shafts aiid the pulleys, whi('h ar(‘ niouiit(‘d on them, 
should 1)(‘ parallel. 

Some of th(‘ h(‘lt-driv('n maehines are i)rovided wilh what is 
('ommonly t'ermed a “Ih'll (luide.” Tlu* puri)os(* of a Ixdt 
^'uid(* is to l<(H‘p the Ix'It running in tin* (MUiter of tli(‘ main- 
driv(‘ piilh'y. In many insiaiu'es tlu* li’a(‘tor opiu'ator eari's 
vei'y little w hethei* the* maehines aia‘ ])ropi‘rly set, assuming* 
that tin* l)t‘lt ^iiidt* will do its work irri'sjxs't i v(* of wher(‘ h(‘ 
sets the ti'ac'toi*. Ih* may he riyht to sonu' (oxtiuit, hut lliti 
result will lx* that the Ixdt will 1)(‘ worn out aloim' the (Hl}j,'e in a 
(smipai-at ively short trim' 1diis is due to its riihhin^ on the 
h(*lt ji^aiide. If a (sinvas or ! uhher h(‘lt is used, the r(‘sult is 
serious, Ixx'aust* th(‘ Ix'lts are made n]) in ])li(^s that fold on the 
(‘d^(‘s, and wlu'ii these ed^es are worn tin* belt weakens mate- 
rially and (h'teriorates laipidly. 

A main dri\(‘ belt wdl ion in such eases even if a foot or 
mor(‘ out, of line, but this means end thrust on hisirin^s and 
therefori' must he ^uardixl ajjjainst. It also streti'hes one side 
and the result is a belt that will always eaus(‘ trouble and 
delays. 

To he al)l(‘ to line-up and set in a short tinn‘ wdthout niiieh 
ne‘edh‘ss WTirk, and to set properly so that the belt will run and 
transmit its powx'r evenly, is a qualilieation of which any 
tractor operator may justly he proud. Some decree of eau- 
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tion sliould l)e used in baekin<>- into the htdt in order not to ^et 
tlie belt too ti^dit, whieh eaiises unneeessary loads on the l)ea]‘- 
in"s of both tlie Iraetor and the bell-dri V('n iiuu'hine and 
means that more ja)\\er wdl be reiinirtnl to o[)(‘ral(‘ tlu' out tit. 
Some jnd^immt must, therefoi'(‘, be nscal in doinj^ this. It is, 
of eonr.se, neeessar\ to back into the b(‘lt snlVa-ient ly ti 5 .!,ht so 
that it will not dra< 2 : on tin* oround or on any part of ('itlnn* 
maehiiie; this would \\(‘ar it out rapidly. It should be jn.st 



i-’k, is*; - ,\ jK'i i4'( I ‘ iiin‘-ii|i " 


ti^ht enon^di to ti-ansmit th(‘ powei- projx'rly from the traetor 
to the belt-driv('n maclum* withoid Ix'lt slipj)a^'(‘. 

It is important that the diris-tion of rotation of th(‘ belt- 
driven imH'him' la* d(‘tinit(4y eertain. If a machine is ])rop(‘rly 
lined, the b(‘lt may la* ])nt on either strai^lit or eross(‘d. It 
would be folly to ^’(*t a belt on strai^'ht that should be crossed, 
or vi('e versa. Sima* the direction of rotation of tlai main-drive 
pulley on tractors is not the sana* on all makes, this matter 
should be very carefully haiked aft(*r to make sure that the 
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belt-driven niaehine runs ])r()])crly. On some tra(‘tors the 
drive pulley is set ei*osswise of th(‘ imndiiiie, and in sueh eases 
partieular eare must be <‘x<'r('is(‘d 1o ^(‘1 the tixu'lor rim into 
its proper ])la('e, so tliat the belt \Nlien ])ul on will bi; ti^lit. 
It may even b(‘ necM'ssary to usi* a stake and a jai'k sin-ew to 
push the tractor into tli(‘ bidt ti.ii'ht miou^di to ti'ansmit its 
power. 

The illustration shows a traidoi- ol* this sort helti'd to an 
ensilap^e mittm' with the wheels also set cu-osswisi' from the 



r'i(i. INt. — 'I’rnctoi s('t ahoiit IS iiu lu's out ut liiu'. Tins nnns a niaiii 
(lriv(' Im'K I»\ Nti’otcluni; oiu' sale .ind wears i( out b.v iultl)iui; oti tin' 
hell i;ui(l('. 

driv(‘ pulley. It would lu* mi))ossibh‘ in this (-ase, or in any 
ease of an ensilage euttm* that sets ti^ht U]) aj^ainst the silo, 
to move the maehin(‘, and the jai'k screws atfords th(' only 
means of keepinj^- th(‘ tmision of the main ludt where it should 
be. On sueh maidiiiu's as thn^sluM's, shidhu’s, and machines 
mounted on trui'ks — when' the drivmi maidiim* itstdf may be 
backed up into the belt-^-a tratdor of this sort may l)(‘ ])er- 
manently staked. 

On windy days, if the belt shows a tendency to run off or 


216 


FARM KQrii»MKNT 


persists in runnin*^ on one side of either of the pulleys, it may 
he nec'essary to reset, beenuse this too sets up eonsiderable 
end thrust. This running' otf should not 1)(‘ ])ei’iiiitted. The 
Ixdt should always run (ui the ('enter of tlu' pulh'.vs. Soin(‘- 
times the front (Uid of a ('onvent lonal type of ti'aetor may be 
jai'ked ovtu* into the wind to tlu' bcdt runninp^ on th(^ 

eenter of the tractor drive i)utl(\v. It may (wen be ikh'cs- 
sary at tinu's to ja(*k o\(‘r th(‘ front (Uid of tlu' Ix'lt-driven 
maehiiK' to k(M'p th(‘ t)(‘lt lainninjr propiu'ly on its pulley. In 
no ease should a stake (‘V('r Ix' driven into the ‘^’round to ^niid(‘ 



Fk;. isr» 1 A ))prlc<t si'tliiiK. -* iind .‘I. 'I'l.-Ktur m line hiil ;il iieonoct 
, 4. 'I’rai tor out (if lim- . A, SIkiwiih: ot ladl oiu- inch 

Immuiisc ol iini)n>i)('r niimiiiiciit 

the main belt either onto tin* pulh'y of th(‘ drivim machine or 
the di’ive [)ull('y of the tractor. TIk' rc'sult is the same if a 
^uid(' were bein^ us(*d to k(H*p an im[)roperly aliened belt run- 
ning on a pull(*y. 

To jret the best i'(‘siitts, consid(M-abl(‘ j)!'actic(‘ may Ix' neci's- 
sary to line uj) {)ro|)erly and set the ti'aetor and lielt-driven 
machine combination. It will Ix' woi'th whih*, howi'vm', to 
practice doin^^ this because* the rc'sidts in tlu* way of ])erform- 
ance will mon* than ])ay in the* lonj^' run. 

On ti'actors whei'e* tlu* main drive* Ix'lt after beinj^^ beltexl to 
the drive*!! machine* i*uhs on the* fi'ont a.xle* or any ooher part of 
the trae'tor, it is important that a roller or ])ulh‘y idle*!’ of semu* 
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sort bo plaood iiiubo* ili(‘ in tliis pla('(‘ to k(M'p it from 
nibbing. It is not at all inij^ossihlo to spoil a brand new belt 
('om])l(‘1oly in a few lionrs l)y rnnninji: it in tliis iminner, and, 
thoroforo, j)artion]ar attcmlion in tins ri^spiM't is riMpured. 
SiK'li rnbliin^' would l)(‘ (‘Von worsi* than having' tlu‘ bolt so 
loose; tliat it di'a^'s on tho ^•roiiiid 

After till' b('lt-drivon luai'liine' is pro[)('rly set, it should bo 
bloi'kod with a ])\vvv of wood Wluu-i' oonsidornbk' work is 
done' in a seuison. it is a u'ood plan to ha\o a 1riaiu_nilar ])jo ('0 
of tiinlier, imuisuriim sonn' <*i,u'ht or 1(ui inches on a side, just 
for this ])urposo, to lie jihuMMl undeu’ tlu' nsir wlns'ls of a liolt- 
drivon nuu-hiius This should ahva\s ho put iindoi- the wheel 
before' baekinu' the* tractor into the' he'll, so that the tension of 
the' I)(‘lt dex's lieu pull ttu machine ahum* and y“e't i euit e)f line'. 
Alse), puHinj^'the holt -dm- cn machine hy the' he'lt is very a])t tei 
spring' the shafts. After the tixutor is hacked into tlie he'lt it 
also should he bloe-kco with a iaruc tiuaim'uhir pie'i'c of weiexl, 
or e'ven a round |)icce cu_eh^ or tc'ii inches in eliamete'r, which 
should he used under the dri\e wheel eiii the' side where the 


belt })ulley is locateel. 

After the machine' has been thus se't, the' he'lt-eiri ve'u mae'hine 
anel the tioieteu-, teio, sheinlel be se't h'\e'l. It is good ))rae*ti(‘e to 
selee't a jilae'e' ue'arly lc\e'l 

for the se'tting originally. i i 

so tlmt ne) digging, eir at I 

least very little, \m 11 l>e 

necessary atterwanis I.. T '^^jT 

loved e'ither en- both of the* 

mae'hines. Leve'ling both (ho trat tor. 

the' maediines e*rosswise is 

nee'e'ssary and can best be* eleine by digging under e)Tie etf the 
re'ar wlu'ols. Digging nneh'r the high wdieel at the rear 
would be the epiie'ke'st nu'ans ol se't ting the mae'hine; level. 
In me)st (*ases, it maite'is \ery little whether the iront eir 
rear eif the' mae-hine' is set e'ither a little liigh or leiwv Sea- 
ting level is more satisfacteiry. In senue e'ases, heiwever par- 


-lyiim a s< o'w 
( ho tra( tor. 
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ti(‘ularly in tliroshin" and Imskinj^ inac'liinos — it may be nec- 
essary to eithei’ raise or low(‘r tlie rear end of the nuudune for 
cleaning reasotis. 

In setting' in tlu* ])arnyai’d, as \\()idd !)(' 1h(‘ ('as(‘ dnrinpf 
shreddin^^ or silo-tilling' time, it is im[)oi’tant that the location 
of the trai'tor Ik' ^\(dl s(‘hM't(‘d so lhal th(‘ wa^’ons haulinjj!; the 
material to th(‘ imudiim* will have phaity of room to drivi‘ in 
and drive out. Th(‘s(‘ (hhails should all he eonsidm-ed to 
facilitate fast woi*k. When doiiiii' Ixdt w'ork around barn- 
yards, it is also important 1o ('onsider the low and soft spots, 
such as an old staihc bottom which, althoujrh dry on the 
top, w’ould mire a tiaictor that ^’ot into it so badly that it 
might re(piirt‘ a half day or (wen mor(‘ to gid it out. 

Allot hei’ im])ortant point 
is that bill OIK' jx'rson at 
th(‘ b(‘lt-dri v('n iiuK'him' 
should be r('sponsible for 
signaling IIk' ofierator of 
t he tractor to start or sto]). 
If too many pm’sous, oi’ 
<'V(‘n sevi'ral, attc'inpt to 
signal, theri' is daiigi'r that 
some one will sooner or 
later bei'ome si'rioiisly in- 
jured. ()iK‘ man wull feel 
his r(‘s[)oiisibility mori' 
keenly, and he is mori' apt to keep his (wc* on the machine and 
see that e\erything is clear before Ik* signals for a start. 

Oil such small units as arc* usc'd for individual work, ])ar- 
ticiilarly where the farmer does his own work, it is hardly 
necessary to keej) a man or (‘V(‘n a boy (*ontinually at the 
tractor. A vc'ry good si'lieim* has b(*(‘n work(*d out by some; 
farmers wdiicli has proven practical. This is as follows: A 
rope is tied on the h‘V(*r or other [lart that disc'Ugagcs the clutcdi 
'if the tractor. Tin* rojic* is IIk'h run back through a sheave 
pulley, securely fastened to a stake, wdiich may be driven into 



sitioii (o kerp j)i()|)cr Irii^ioii on tli<‘ 
iM'lt. 
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the ground, and tluni iorward to a eonvenieiil ))la(‘e at the 

front end of the helt-didven ina(9iin(‘. This arrangement 

applies to maeliiiu's avIhom* tlie l(‘V(‘r that disiMij^nmi's tlie ('Inti'li 

must he pulled to th(‘ riuir. On imu'hines anIum-i' the lever 

Avould pull forAvard, the rop(‘ Avould imn dir(‘etly to the helt- 

drivmi maehine. If dis(m^aji,'in^ tlie eluteh should mean pull- 

in^' it to the side, the stake' 

AA'ilh the sh(‘av(‘ ])nlley 

must be s(*t, on the si(h‘. 

In any ('asi', it should Ix' 

(‘onvenieuit to dis(‘n^a<i:(‘ 

th(' eluteh in a hurry aa hen 

somethin^' ^'oes w ron^' AVith 

the maehim' for any re'asmi 

A\'hat('V(‘r. lA'en a UKsins 

of throwing off the* elee'trie* 

sA\'it('h Avill cause the' trae'- 

tot* to stop (piii'kly. Tli(‘ 

distanee betAV(*(Ui tin* trai*- 

toi‘ and the belt-drixem 

nuK'bine (h'pi'nds on the 

length of b(‘lt us(‘d and 

sonnhimes lU'i'i'ssitati'S loo 
, . . I li actor hacked into 

lonc' run to ihiu-e (h<> holt. 

(juickly ('nou^’h to stop the 

ri^ in tlu' shorti'st possible time, and for that ri'ason the 
si'heme just outlined may prove satisfactory and convenient. 

On (Mistom riys of all sorts, it is a ^ood practii-e to keep a 
man at the tractor. In any (uise, the use of a man here is de- 
jiendent upon the size of the outfit, and this should be Avorked 
out to suit the conditions The tractor operator in any ease 
should ('ontinually ki'i'j) his “ears peeled” for sounds and 
noises Avhich may ri'veal ti’ouble. A sense' of hearinj^', if keenly 
devclo])ed, Avill often provi* more valuable than eyesight, be- 
cause unusual noist's ('an lx* heard, and trouble hx'ated a p^reat 
deal more quickly that Avay, tliaii by seeing' the difficulties. In 
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TIlHKSIIlXd MAdllXKKV 

Tlir('sliin^ ai‘(‘ often tei'iiied “(Jrain 

S('paral oi's. ’ ’ 

Function. — ThiM^slim^ naK-liiiKO’y se|)arat('s the ^rain fi’oni 
th(‘ straw and (dialV, (deans it t hnroiiulil\ , and puts it in shape 
for th(‘ market A thi'eshinw mmdiine should haiidh' all small 
j^'rain, and with spcMoal atlacdimmds it will handh' liiaiss s(‘('ds. 
p('as, l)(‘ans, pimniits, (dc. It should uet all the .iirain out of 
the straw' and remo\e ad foul s(‘eds. dirt, and other iorid^ui 
matmuah Attaidiimuits ari' pro\id(‘(l whudi altm' the ridative 
sj)e(‘ds of paids and hrnm about other mM*(‘ssar\ (dianyi's for 
(loinii' the \aiuous kinds of thrt'shiim' succi'ssi idly 

Size and Rating. 'riireshiiiL: imudiirn'i’y is fati'd aeeording 
to siz(' as -!() \ d(). 'I'l \ 10. d() \ l(i, (d(' 'riiesi* limirt's n'pri^sent 
iii(di(‘s ol" width at tie* front or fi'ediim (Uid, at th(‘ cylinder 
itstdf, and th(' width al tlii* lamr at th(' straw laud^s, grain pan, 
shoe, and si('\('s 'PIk' limin', an* iiisuh' diimmsions and are 
nominal. 'PIk* acdiial limiri's of tie* nuudiim' may \ ary slightl\’, 
jieidiaps onedialf imdi or so, (dthm* way, from t h(' rati'd siz(\ 

Th(‘ rating of ea]>a('it\ is usnall\ mvmi in husluds ol wheat 
or oats that tlu' imndnne should siiei'essl idly h<mdh‘ pm* hour 
or })er day. ddiis, howexei*, is \(U‘y xamug sinei' the yudds of 
grain vary and this has an iidlnmKM' on th(‘ ('apaeity hi'eaiise it 
would 1)(‘ nnudi easnu* to thri'sh 1000 huslads trom straw’ il 
1h(‘ yi(dd was 00 huslu'ls |>ei* a('r(* than it would it tlu' 
yitdd Avm*e onl\ dO hiishi'ls an am‘i\ 'Phis rating, thercdore, 
should 1)(‘ ('onsidm’i'd with tin* \ i(dd in mind. 

Moi'e h(\‘ided wheat (-(Uild Ix' threshed in an hour than il 
it were on long straw. 
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Field Operation/’®'- -77jr vt/lindcr is lli(‘ “business end” of 
the tlireshiii<»: niaehin(‘ and d()(‘s tin* acdua] thr(*shinn. By tin* 
aid of Hie spikes oi* 1(‘('th il pulls tin* straw and ernin through 
l)et\ve(‘n the spikes or t(*(*th of a eoneavi* lueated Ix'ni'ath it, 
wdiere the heads or ^i-ain kernels ai’<* r(*nn)V(*d from the straw/ 
This is the threshing' ])roe(*ss. An op(*n slatt('d ^rate woi’k 
nnderiH'ath and toward tin* r(*ar allows this thr(‘sln*d ^’rain to 
fall throup:li to tin* eonv(‘\or or arain jian. 

Lonji; years of (*x- 
peri(‘iiee liavi* deter- 
min(*d that tin* s|n*ed 
of this eylindei* at the 
very (‘lul of tin* t('(‘th 
niiist- he luaintaim'd 
very nearly (-onstant. 

; , ^ » he- tti2 'rinoslHT lOiilargotl 

and at about ()_t)t) VI<‘\\ of aiiti-li iction la'aimg box. 

F P.M., r(‘^ardl(‘ss of 

(*ylind(‘r diani(‘t(*r. ('ylinder diann*t(*rs vary, and small iiia- 
('liines ns(* what is (*alled a h bar, iin'dinm sizt* maehine, a 12 
bar, and tin* lar^i* imndiiin's ns(* Ki, IS, or 20 bai- (‘\lindors. 
ddn* i‘elativ(* sjn*(‘ds \ar\ since tin* dianu'tc'rs var}’ Irom about 
(‘i^hteen iiu'hes to thii‘ty-one incln's. ddn*r(*ioro, to j 2 ,‘et the 
('onstant periph(*ry, s'pc'cd or velocity in F 1* M . the stn*eds 
vary from 12,00 1\ F.M to TbO U F M apiiroximately Thresh- 
ino- i'i(‘(*, ])eas, b('ans and pt'annts calls for r(*dn(‘ed cylinder 
sp(*(*d, but tin* balanc(‘ of tin* thr(*sher and its atta(dinn‘nts 
must run at their normal spei'd. Pln*se rt‘duc(*d cylinder 
sp(‘(*ds \'ai'y from 2o0 to tint) K I* M ap])ro\imately threshing 
^rain is b\' fai’tln* bi^yest part ol tin* thi’cshino A\ork. It then 
follows that the ri'cidar spe(‘ds are most ('ommon. 

It is of utmost importaina* that the sp(*eds of tin* thrt'shing' 
machine In* uniformly maintaiiu'd. d\) have vaidahh* sjieeds 
means wastage of jfrain and poor (*h‘anintt’ Ihis should be 
W'at(*h(‘d very (‘ar(*fnll\ Oin* ot tin* best ways is to use the 
s]n*ed indi('ator or revolution (*ount(*r diligently. 

* Sff> F.inncis’ nulb'liii OlM. ' Tlit‘ nillciciil 0|»''i‘JUu,n ut 'riircshiiig .^ra- 

ohllK'S ” 
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tiincs as iniK'li ojx'ii area 1 lifoiin-li whicii Hit' t li i‘(‘sli(‘(l ^raiii 
may fall down lo tlio ui-ain pan. 

When fz’i’ain is vtwv diy, it is ofttni found tluit 11u‘ oylindor 
will scorn to lack capacity and in such cast's il may he made to 
take more, hy ])lacin^- a blank concavt' in tlu' fron4. Kven a 
concave with tht' lirsi row of teeth removt'd mav do. This is 




TTTRESllTX(i MACHIIXERV 



often referred to by r(*‘»ul;n* 1 hirslK^rnien ns the (‘ylin- 

der ‘draw.’ ” One of 1 lie tliinys to reinoinlier in any case with 
r(‘f(‘ren('e to the ('ylindin* and ('oncavi' is that il is vin-y ^ood 
policy to iis(‘ th(‘ J(‘asl nunilxM- of t(‘(dh in the ('oiK'avi's and the 
fcAvest concaves adiMpiati* for thr(‘sliin,u' the ‘irain fi’oni the 
heads projxn’ly. This is important sima* it will sa\e powm* and 
it will niat('rially h^ssmi th(‘ amount of brokmi straw, whii'h is 


a dei'ided advantayi*. This broken straw makes opm-ation more 
diffii'ult siiKM' it always oxi'rloads the straw rai'ks and sieves 
and makes (hniciilties in the way of cleanin.^-. 

The srpdiaf- 


i))() parh an' 
the mei'hanisms 
from th(' I'ylin 
der n'aiwvard. 
Tlu' sti’aw’ pass- 
ing’ tliroiij^ii the 
cyliinh'r travi'ls 
at a ratt' of 
about (iono ft. 



p (' r niinut(‘ 
td’orn li('re it is 
('arried o\('r a 


CLEHNING F«R GRMN »UG£R 

r.M; - - S('<-ti<>n thomuh clt-nmnu slioo, nnd fnu 
vliounm ,sH'V(‘s .0x1 M OM'iis. 


^rate, iisnall> 

to a beater and straw racks or shalo'rs, wlc'n' its travel is 
rediK'ed to about 40 ft p»'r minnti'. Thi^ ('hanyv takes ])laee 
in a distaiK'i' of about - ft Th(‘S(‘ straw racks an' usually 
from 10 ft. to 14 ft. in li'iijii-th. 'ftie diffen'iil machines all 
have ni('(4iani('al d('\’iccs that ditti'r, \ et aim to [iroduci* the 
saiiK' iH'sults — \ iz ■ to r('mo\«‘ the ji'rain inmi thi' straws by 
a«:itation. It has bei'ii found that about 00 pi'r ('t'lit of the 
se])ai‘ation takes plan' at tlu‘ ('vlinder and ji;rates. The re- 
maining h'li^th of th(' mai'liiiK' must tlK'n't’orc lx* abb' to sepa- 
rate wdiat grain is h't’t by thoroughly shaking or agitating it. 
This is the diftimilt task. 

Straw rai'ks an* usually not at all adjustabh'. The various 
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maniifactiirers make differenees in Iheni, !lo^V(‘vel^ to suit 
various localities. The SouIIum-u States and the Western Arid 
Foiintry mh rai'ks tliat ari' slia’htly difl'erent from these tluit 
ar(' la'^adarly used. The ditlViauKH' is otdy in closing,' up the 
openings sonauvliat, siiU'e th(‘ straw in th(‘se lo('aliti(‘s is luoi'e 
brittle and tl\e elesini>- is done to avoid ovcM’loadiipa' tie* ^'rain 
pans or eonv(\vors witli nuK'h ol* this shoid straw. 

^riie opt'rator must Ix' absolutely sun' that tlu’ sti'aw racks 
have their i)ropei‘ motion or spiMul. This is \vv\ esstuitial and 
should 1)0 cai-t'fully loolnxl atler If th(‘ spfX'd lays for any 
reason whate\(‘r, 1h(‘ straw accumnlat(‘s and it bis-oiiK's almost 
impossible to se[)ai-ate th(‘ yrain tVoiii it. This imaiiis wastay(‘ 
VeiT oft(‘n a loos** bcM will allow this to hap])en. If the whoh* 
machiiu' slows down tin* racks, too, will slow dowm in propor- 
tion, so that the rt'sults are (M)tir(‘ly unsatisfactory. Iv\cessi\(‘ 
s])e(‘d IS (Mpndly bad. ^riiis will cause' the' rai'ks to carry yrain 
ov(‘r with the' straw inste-ad e)f h'tliiiy it fall throiiyii these' 
rae'ks. Tlu'ii too, much e.f it is in re'ality Ihreewn e)ut by fast 
ae'tion of the' straw ]’a<‘k's Tee iml the' ve'ry be'st re'sults, there'- 
feire. the' straw racks sheeiilel run at the'ir preipe'r spe'e'el. 

Hu ('luniliuj e/e /'uv S' are' exnnpeese'el of the' fan, the' shoe', and 
the' sie'\e's. As the' arain is se'parate'ei frenii the' straw it falls 
through eente) the' e-eeiive'^ en* e)i* yi'aiii pan anel is e-eenve'yeel 
tow'arel the* re'ar tee be' e'h'aiie'el. A blast eef air freaii the' fan, 
ae'tiny on the' sii've's in the* Nhe)e‘ anel re'ar e'liel eif the' e'eenve'veer 
de)es this e'le'aniny \’e'ry e'leese' aeljustme'ut is ne'e'e'ssary to 
ae‘e'om[)lisli this sat isfae'teerily 

Fans are' eif two type's, e»ve'r-she»t and unde'r-shot. Desiyn 
of re'lative' parts make's the' waerk of both eepially yeeetd. 

Shoes elih'e'r iii that some* have a longitudinal shake' (enel 
.shak(') and otlu'rs a siele* shake'. Tlie^ feerme'r are' me)st e'e)mmon. 
These eh) e'epially n<ioel weei-k altheeuydi the' feirme'r has founel 
meere* favor. 

The* ('he)ie'e' of sie've's eh'pe'iids upon the* yrains beiny threshed. 
Most of our me)eh'rn thre'shers have adjustable* sieves. These 
can be set to suit almost all small yrains. They are used in 
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blo'wn over the si(‘ves juul out iit the roar. Any fan blind 
adjnstinont on ono sulo of tlio inaidiino will bt‘ found to alfoot 
the oi)posite sid(' of llie sie\i's. This is bei'ause tlu^ wind is 
drawn into the (‘vi^ of ibe fan and jiasses ov<m‘ to thi* opposite 
side wh(U‘e it is blown out l)y tlu‘ fan wiii^s. This ap])li(‘s par- 
tienlarly to iindi'i* shot Tans. 

If (‘oninion sie\(‘s ari' to lie usimI instead of adjustable, it is 
well to ha\e a •'•ood assort uieiil ddiis wdl Ix' found essential 
for jirood work in thr(‘shin.u' dillerent praiiis. Freipuuit (dianj;'- 
in^ is neeessary. Th<‘ um' of 1h(‘ pi‘o])(‘r siiwc' is an item of 
importamn* that iummIs careful ('onsidcn-at ion. 

What has biaui said <d)out adjustnumt of adjustable sieve's 
also ap]dies to tiu' jilain ])erforat('d or li)) suwe's, ('\e(‘])t that, 
of eourse, the si(‘\e ni'tsls to be chanu’ed to ^('t laro(‘i‘ or smalh'r 
opening's to let urain and fan blast 1hrou,uh. Tlu' bottom of 
nearly all shoe's may be' proviele>el with a scre'e'ii This may be 
used if foul se'e'ds or elirt are- in the' irrain This atVoi'ds more* 
thorough {'leannm' ami is an aelvantaue* Tsually tlu'se' se'e'els 
or the dirt fall out ihroimh the' scre'e-n upon the* u’l'oiind. If 
p:rain is at all elamp, the' ope'i'atoi* shoiilel loeek at tlie* sie've's ve'r\ 
often as sie\e‘S in sue'h e-omlilions e*loo up \e‘ry e*asily anel 
eiuie'kly. Idle' se-re'e'ii, part ie-ularly, is apt to cio'i. In any e^ase', 
the operator shenilel use' the' lari^i'sl possible' ojie'uin^s in all 
sieves and the' smalh'sl numbe'r of su've's e'onsiste'nt with ^(lod 
w^ork. 

The t(nlin(js <fi((jrr (iiid (!< valor are* e'sse'ntials anel it may be* 
seen that the aii^’e'i* or e'eenve'vor at the re'ar of the* shoe* e*om- 
inunieate's witli the* e'ylineh'r at the* enel of the* tailings ('le- 
vator. Its jiurpose* primarily is to e'ate'h an\ unthre'slu'd heads 
wdiieb may have* c-otte'n jiast the* cylinde'r anel e-one-ave te*etb, 
and re'turn th(*ni so that tlu'y may be* |)rope*rly thre'she'el. It, 
therefore, is a use'fiil ])art of a threshe*r. JIowe've*i', the* amount 
of unthreshed ^rain is usually very small, at h'ast it should be* 
if the maehine^ is properly ojie'rate'el. In fae-l, the* amount and 
condition of the tailing's will instantly reve'al to an expe-riene-eel 
operator the work that is be'in^^ done by the* mae'hine as a 
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Atiachnu nf >;. — Attachiiieiits siu'li as tha foedor and wind 
stacker, or blower as i1 is ('onimonly called, and llie "rain 
liandlin" devic(\s art' today on about Du jxu- ('enl of the Ihresli- 
ers puridiased. Tliese are merely attacbnunits, but t)erform 
valuable fuiu'tions. Their use on a, maebiiie, \\liib‘ not an ab- 
solute lUH'i'ssit \ . is of eeouomie va!u(‘, since any one will pay 
for itself in a siimle si'ason by sa\in" belj) that would otlier- 
wise be n'liuiri'd in ordm* to do the work })roperly. 

Function of the 
r is to deliver tli<‘ 
bundb's of o’j-ain to the 
cylinder vith the 
bands cut and the 
bund](‘ S(‘parated so 
that the work of tin' 
('\linder may b(‘ most 
(‘flieient. Tlieia* ai'c 
two t \ pi's of f(‘ed('!’s. 
Th(' rotary knite and 
till' (-rank shaft knifi'. 
Jn SOUK' sections, par- 
ticularly A\b('r(' much 
short straw' and lu'adi'd 
j^j’aiu is to b(' tbrcsbi'd, 
the ('rank shaft tyjie 
has bei'n found most 
practical. TIk' i-otary knde fi'cdi'i' needs s})ccial atti'ntion to 
keep the knivi's sharp eTiou"h to cut thi' bands. On tin' ci'ank 
shaft tA p(' no spi'cial attention m'l'd b(' "iv('n to tin; knivi'S. 

Th('n, too, thcr(‘ ai'c two distinct typi'S of fi'cih'r carri('rs. 
Om; is till' win" ('ari‘i('r ty|)(‘ and tin; otla'r is tlu' plain rake 
carrier. Of tlu* latter type some' are made' A\ith an open 
slatt('d rake. OiIk'i-s lia\(‘ a canvas apron Avith slats on tin' 
outside. The latter has advantage's, in that h'ss wasta"e and 
litter is usually found about the parts of the mae'hine. For 
headed t?rain it is a d(‘('ided advanta"e. 



Fir, 100. — A ciMiik-sliMfl kiiib' pM'ika*. 
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On the larg’or ri^'s an ext(Misi()n carfifn' is ottm used in 
eonnei'tion with th(‘ ri'U'ular r(‘(‘(l<u\ This is liesi suited to 
h(‘ad('d e'eain tliri^sliin,^’ or for iisr on hiri^’i' ('iistoiii 1 lireshinj;]^ 
nuK'liines. Of ('oiirsi*, ^'ood ^\ork (‘aiinot Ix' (^peeled if the 
pit('h(U's do not I'immI to tlio I'erdi'r propiu'iN TIk'v should 
always kixp) the tiMMiiu’ (‘arrier I'ull ^riu' luiiKilc^ slioiild 
always 1)(‘ put in huiuj liw is<‘ and iu'ads forward, t hat is, toward 
tlu‘ e 1 i n (1 r. 

5\Vh(‘n phuity of 
])ower is a\’ailal)le 
and th(' nuu-hiiie 
is hi”’ (uiouy'h, 
hundh's should Ix' 
lapped half and 
half. The feed 
ill”" of tie- ^raiti 
to th(' thr('sli(‘r 
has a (hx'uhxl in- 
tliKuux' on th(' 
work of the 
thn'shiiu;' as a 
whole. The iiioix' 

Ullltorni t h(' IimxT ^ r<X.ir,\ kmU' fiM'di'i’. 

in<]^, the bidter 

will lx‘ the job of threshing', d’his should he reinenilx'red. 

N(‘arl\ all fixxlers toda\ aix' providixl with sixmmI eovi'rnors. 
Their pur])ose is to stop and start tlu* leedinu’ d(‘\ ux‘ as the 
s])e(xl ^■arl('s. ^PIkw usually are nia<l(‘ so th.it tlx' lixxlinjj,’ rake 
or ajiroii is stojijied wliih* llu* halanee ol tlx' Uxxler ('ontiniies 
to run. If, for instaiaxp tlx* thix^sher eylindtu’ speixl should 
dro]i say hO K T M., llu* fi'i'diny rake would stop iinnu'diately. 
It wx)uld a!i,'ain jiu'k up and l('(‘d as soon as the normal i(*j^ulai 
s]x*ed was r(*a('h(*d. 

As said Ix'fori*, tin* thresher d(X‘S not work wi'll if below its 
regular spi'i'd. To laki* (*are of this has lx'(‘U llu* jiiirjiose of 
tlie desij^aiers ot feeders. It lolloA^s that llu* sp(*('d go\cinoi 
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opments brou^rjit out tlio wind stMcktM- oi- hlowt'r as it is 
erally termed. 

When a ('ommoii sta<‘l\(M‘ is iisrd it r<sjuir(‘s iiam eii tlu' straw 
stac'ks to ear(‘ tOi* tlio straw and build Hk* stat'k. ^Tlie !)lowei’ 
eliminates this ('xtra h(‘I|) l)(‘('aiis(‘ it has eai)acity to blow the 
straw dire(‘tly to its pbuM* a ('onsi<b'rabl(' distajK'e from tlie 
nia(diine and at a t^ood lud^lit. 

A ('ommon staekju* r(Mjnn‘(‘s no partiiodai* attention otlier 
than keei)in< 4 - th(' rake or raddl(‘ ruiininji,* s(jiiar(‘ on the sla('k(n‘ 
fi-ame. 



1^1(1. lor licMir'd i:i‘nm l'so(] (oinmonK in IIk' .Voi’tliwest. 

TIk; ])lo\\('r is ev(‘n nior(‘ simph* for it re(|nii’es no att(mtion 
what(*vei‘ ex('(‘p1 fiaMpieiit < liiiu* of all tli(‘ Ixsii'in^^s. If tlH‘S(* 
fan bearings arc* of babl)it1 tlicw iieed oilin;^* c'very lionr or 
two. I f ant i-fri(d ion, omn* (*\ ery two or t hrc'c* days is sulliei(‘nl. 

''riie ])lower di-ivc* belt sliould l)e kc'jd in ^ood (-ondition and 
reasonably ti^lit so it will dri\e the blower at its projK'r s])eed 
to handle all the straw. 

The straw' ehiite on many b1ow(‘rs has a dc'viee for oscdllat- 
\n^ this ehutc' so that it automat ic-ally builds a si'iniidreular 
straw' stac'k. ('arc* should be had to be* sure that tin* ('ud of this 
chute, the hoed, never ^■(*ts ('lose to tin* straw stai'k. This wall 
prevent the straw' and aii- from l(‘avin^- wdiieh will plupr the 
blow'er eliutt* in a few' S(*eonds wdnb'h oftc'ii recjuires as much 
as a half hour to ^et ('leaned out. 
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draiu IIa}i(lliH(i Prruus ;in‘ madt' to suit loralitios. Tliese 
dirtVr, and (M)ns(M|iu‘n1 ly tlu‘ farnu'v may oxcia'ise porsnnal 
pi’tdei'emH' in purchasing' dcNuavs I’oi’ liandlinji' llu‘ j^'rain. In 
the iiortliW('st th(‘ hiuh h)adm' is iis(hI so that the yrain may hi; 
put direc'tly into a povtahli' hin or waj^'on hox. Many who do 
barn tliresliiim, as is cnstomai-y in tlie Fast, pndVr a short 
bag'wr. 



-!0.'5— ~A ^\ 111(1 sl.-wk'M, limit’d to ui\c :i( (•(''‘S to (he iiitonor. 


The wt'itiiH'r is most ])oi)ular It is ;i very satlsfm'tory and 
eonvenient tlevicr*. It a\iI1 wom'li tlm .urain and iM'cord the 
nurnher of luishels Imndlcd. Sjiouts imiy bi* usi'd to dihiver 
directly into a waiz'on box or to sai'ks. 

i\rost of thcsi' ^’rain ]mndlin<f dcvic(‘s an* similtir. Soim* use 
eliains and luickcts for e](‘vators, Avhih; otlu'rs use a belt and 
bucket. In any ('ase tlie adjustments in the nuiin arc alike. 
Before threshing’ it is w(‘ll to ch(>ck tlie w(‘i<»'hinj^ mechanisms. 
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said, it may become unhooked. To those who have had this 
trouble during threshing time it is of vast importance. It 
may mean breaking a link or two or even the sprocket in boot 
or the boot casting itself. It is, therefore, important to keep 
these chains in good shape and run at proper tension. 

Capacity. — The capacity of threshers will vary with the 
kind of grain being threshed, the condition of the grain, 



Fig. 205. — A grain weighing attachment of belt and bucket tyi)e. 


whether it is dry or damp, whether it is threshed from the 
shock or stack, whether it has long or short straw or headed, 
and the yield. 

The following table gives the capacities of threshers of aver- 
age sizes in good running condition, with grain and straw of 
average yield and length and in good condition, with a mini- 
mum wastage, and with ample power to keep the machine 
running at its proper speed. 
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SIZE 

APPROXIMATE CAPACITY 

IN BUSHELS PER HOUR 

1 

Wheat 

Oats 

18 X 34 

25-40 

50-75 

20 X 35 

50-80 

90-155 

24 X 42 

70-120 

140-200 

28 X 48 

90-140 

170-250 

32 X 55 

100-160 

200-300 

36 X 60 

125-175 

225-350 

40 X 65 

140-200 

250-350 


The maximum capacity of any machine or any thresher must 
take into account the quality of the work. 



Fig. 200. — A short bagging attachment. 


When the grain yield is only 12 or 15 bushels per acre the 
farmer must accept a small day’s work in total bushels 
threshed as compared with the number of bushels that may be 
threshed in a day with a yield of 40 or 50 bushels an acre. 
The men who pitch the bundles onto the feeder also influence 
the capacity. A crew that will keep the feeder rake continu- 
ally filled with bundles, lapped “Butt and band” will accom- 
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plish more in a day than a crew that will over feed one minute 
and let the machine run empty the next. Steady work main- 
tained throughout a day will bring about results that make for 
good work and capacity to suit any owner of a thresher. 

Power Required. — It should, fii'st of all, be understood that 
threshing is very hard work and consequently requires a great 
deal of steady power. ^lost books, data sheets, tractor 
catalogs, and even manufacturers ’ catalogs give figures on this 
subject which are far too low. In some cases the manufacturer 
had recommended power which is 50 percent too low for 
threshing even the dryest grain. To thresh wet or damp grain 
requires more power than is needed to thresh dry again. More 
power is used in threshing long straw or turkey red than in 
threshing blue stem. 

The following table gives the power required to run a 
thresher with attachments such as feeder, wind stacker, and 
weigher : 


THRESHER SIZE 

(approx.) 

GRAIN BEING THRESHED 

HORSE-POWER 

REQUIRED 

18 X 34 

Blue stem 

18-22 

“ 

Turkey Red 

22-2G 

20 X 35 

Blue stem 

22-26 

( < 

Turkey Red 

26-32 

24 X 42 

Blue stem 

26-32 

{ i 

Turkey Red 

30-40 

28 X 48 

Blue stem 

35-45 

a 

Turkey Red 

45-55 

32 X 55 

Blue stem 

40-50 

( ( 

Turkey Red 

50-60 

36 X 60 

Blue stem 

6,5-75 

< t 

Turkey Red 

7.5-85 

40 X 65 

Blue stem 

75-85 

< i 

Turkey Red 

85-100 


These figures are based on field tests when the power was 
actually measured and are based on averages. The thresher 
in each case was working to capacity and was in first class 
shape so far as adjustments are concerned. In any case, it 
would be folly to attempt to get along with less power than 
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recommended herewith if economical, thorough work is de- 
sired, although if capacity is sacrificed to some extent the 
amount of power that will be required may also be somewhat 
reduced. 

Regular and Special Equipment. — This refers to attach- 
ments for threshing different grains and seeds tliat are grown 
on the farm. Ordinarily threshers are equipped in two ways. 
One is termed ‘^Regular Equipment” and the other “Special 
Equipment.” Threshing machines with regular equipment 
for threshing wheat may be further subdivided into two head- 
ings which refer to the cylinder of the machine only. Since 
threshing turkey red wheat, or such varieties which grow 
in the Southwest, is much more difficult, it is necessary that 
the cylinder should be what is commonly termed “Full 
Spiked’^ which means that the maximum number of teeth are 
used in the cylinder. For threshing blue-stem such as grow 
in the West and No 1*111 west, the cylinder is spiked with 
a minimum number of teeth. Wheat of the ordinary variety 
is grown far in excess of the hard varieties. Some manu- 
facturers equip all their machines with the maximum num- 
ber of teeth and call this a standard machine for use in 
any locality. Threshers, regularly equipped, and with either 
of these cylinders, will be able to handle all ordinary grains 
such as wheat, rye, oats, barley, flax, buckwheat, millet and 
spetz or emmer, etc. This means that the ordinary sieves 
which are used in the chaffer and shoe, with an additional 
one or two for shoe sieves or screens, will handle these grains 
successfully. 

Machines with special equipment are those which must have 
in addition a special cylinder and pulleys, and sometimes a 
special straw rack, and concaves, as well as separate sieves 
for doing the work of threshing. Machines equipped in this 
manner are able to handle peas and beans of various varieties 
and kinds. They are also able to thresh rice of different kinds. 
Even seeds may be threshed after a fashion. Clover, alfalfa, 
lucerne, timothy, and orchard grass, etc., can be handled. In 
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many cases, since these ^ains are grown on the farms in small 
quantities, special attachments for this work are practical and 
will do satisfactory work. If, however, large quantities of 
small seeds are grown on the farm a regular huller will be 
found most satisfactory. 

If peanuts are the predominating crop on the farm, it natu- 
rally follows that a peanut thresher, or a peanut picker, which 
is a special machine for this work, should be used. 

Where peas and beans are grown in large quantities, and 
where they are the predominating crop, it is reasonable to* 

suppose that a special 
machine for this pur- 
pose will be used. 
These machines, al- 
though threshing ma- 
chines, are usually 
provided with two 
cylinders and some- 
times with three, and 
are used exclusively 
for threshing peas 
and beans. Unless 
the acreage grown is 
very large, it will not 
pay to use a machine of this sort. Therefore, where only a 
small amount is to be threshed, it is practical to procure spe- 
cial attachments for the regular threshing machine for doing 
this work. The sieve equipment for threshers for these dif- 
ferent seeds and grains should be carefully selected to be 
sure that the proper one is being used to get the best results. 

These specially equipped machines for threshing rice, peas, 
beans, or peanuts have cylinder speeds much below those which 
are used when grain is being threshed. This, therefore, calls 
for special pulleys on the cylinder — not alone the main drive 
pulley, but also those that drive other parts of the machine 
from the cylinder. Manufacturers making threshers list these 



Fig. 207. — Regular grain-thre.Hher cylinder 
with some teeth omitted and special con- 
caves added for handling peanuts. 
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various attachments, which cover all the parts necessary to 
permit usin^ the machine for handling these other crops. 
When it is desirable to thresh any of the various seeds or 
grains mentioned, the manufacturer should be consulted and 
his recommendations carried out, because very often a sieve 
equipment or pulley equipment for one make of machine 
would prove entirely unsatisfactory for another. Directions 
accompanying these attachments will explain in detail just 
how they are to be put on, and the method of operating them 
to the best advantage. It should be remembered that these 
machines with special 
attachments are still 
threshers and should 
be run as such. 

What has been said 
about running a 
thresher and the care 
of its various parts, 
holds good when these 
attachments are used. 

Rice, peas, beans, and 
peanuts are more 
brittle than grain* 
and the speeds that the manufacturers recommend are critical 
and should be maintained uniformly if good results are 
sought. Then, too, it is to be expected that an attachment for 
a grain thresher handling peas or beans will not do as good a 
job as a regular bean thresher. Neither will an attachment 
for handling peanuts do as good a job as a regular peanut 
thresher or peanut picker. Even an attachment for clover 
hulling will not do as well as a regular huller. They will, 
if properly run and carefully operated, do a satisfactory job 
of special work and get more days’ work out of the threshing 
machine. These attachments, therefore, are a means of re- 
ducing farm machine costs, by enabling the farmer to do 
various jobs that otherwise would require special machines. 
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Waste . — This refers to grain that is lost in threshing, most 
of which goes out with the straw. There never has been a 
threshing machine built and used that saved every kernel of 
grain. Too often the farmer will find a few kernels in the 
straw stack and instantly conclude that he is losing from 10 to 
20 percent of his grain. Even though the amount of waste 
grain was as much as passes through a grain drill tube in a 
10-hour day only about a bushel and a half would be wasted. 
Threshing at the rate of 150 bushels an hour this would 
amount to only one-tenth of one per cent. The wastage of 
grain by a threshing machine if properly operated is generally 
and on the average less than one percent. When one really 
considers the work that a modern threshing machine does and 
its importance in our farm work this figure becomes 
insignificant. 


Peanut Thresher 

Since the peanut thresher is primarily a threshing machine, 
what has been said in the early part of this chapter on this 
subject is in the main applicable to the successful operation of 
these machines. 

Since, however, peanuts are very brittle, it follows that the 
cylinder speed must be materially reduced, usually about one- 
sixth the speed used for threshing grain. In the localities 
where peanuts are grown in quantities, it is a good plan to 
have the machine equipped with such parts as will reduce 
breakage to a minimum. Where peanuts are the predominat- 
ing crop, a special peanut machine may prove valuable. When 
an ordinary threshing machine is converted into a peanut 
thresher it will in most ca.ses do a satisfactory job of peanut 
threshing. Such machines often do not attempt to convey the 
peanuts by augers or elevators, but use shakers instead. This 
is done because these augers and elevators break the shells very 
easily, particularly on the small varieties or Spanish peanuts. 
These machines do not require a feeder but may be run best if 
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provided with a hand feeding attachment instead of any kind 
of an automatic feeder. 

Growing like potatoes, right in the ground, peanuts are very 
dirty and dusty and what has been said about oiling the thresh- 
ing machine will especially apply to this machine. Fine sand 
and dirt is usually removed by passing the peanuts over per- 
forated screens. They should therefore never be handled 
unless perfectly dry. To clean them thoroughly and deliver 
them to a sack calls for special care with reference to wind 
adjustments and sieve settings. Care should be exercised to 
prevent wastage; in other words, that the peanuts are all 
removed unbroken from the vines. Breakage of peanuts is 
largely due to improper adjustments of the cylinder to where 
most of the breakages may be traced. It may be due to a speed 
that is too high or it may also be due to the fact that the 
cylinder teeth are not traveling midway between the concave 
teeth Too many teeth used in the concave will cause the 
breakage. These two things should be closely watched to be 
sure that there is no fault at the cylinder. 

Whether the peanuts are threshed with a threshing machine 
with peanut attachments or whether they are beijig handled 
by a special machine for this purpose, this work should be 
very carefully done in order to reduce the breakages. Peanuts 
grown to be marketed will grade low if many are broken. 
Handling peanuts, like handling peas and beans, is a job that 
requires expert handling of the machine. Cleaning them may 
be done without any difficulty if some judgment is used to 
select sieves and screens in proper proportion to the peanuts 
being threshed. 

The capacity of peanut threshing machines may be taken at 
a little less than one-half of the figures given for the capacity 
ot regular machines threshing wheat. A 24-inch peanut 
machine, under favorable conditions, will thresh and clean 
from 30 to 50 bushels an hour. A 28-inch machine from 
40 to 60. Yields and varieties will influence these figures. 

The power required to thresh peanuts is about one-half the 
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figures given for threshing blue stem wheat with a regular 
machine. A 24-inch machine ^voiild require from 9 to 11 
horse power and a 28-ineh machine from 11 to 13 horse power. 

This figure is less because no feeder or wind stacker are 
used and besides the speeds are lower and due to the fact that 
peanuts are not at all hard to thresh from the vines. 



CHAPTER XTX 


SILAGE CUTTERS 

These machines are also termed “Silo Fillers.” 

Function. — The purpose of this machine is to cut the ma- 
terial, usually corn, most j^enerally very j^reen, into short 
lengths (about Yj inch) and to deliver it into the top of the 
silo, regardless of height. Jt should cut clean, of uniform 
lengths, cut all the material fed to it, and deliver it into the 
silo with the least expense of power and labor and in the 
shortest possible time. 

Types, Sizes, and Rating. — There are two very distinct 
types or kinds of silage cutters. They are commonly termed 
the “Cylinder” type and the “Flywheel” type. The cylin- 
der is often termed “Lawn Mower” type. The flywheel is 
often termed a “Knife Wheel” type. Either of these types 
is also procurable with a slatted elevator, either open or 
closed, instead of the blowing device. The only advantage 
over the blower is reduction in power required. These ma- 
chines, however, are more difficult to set up and to move from 
place to place. They are also more liable to litter. If properly 
set and adjusted they may require less power to operate, but 
they do not have the capacity of the blower, and need more 
attention and room in the barnyard when set up for work. 

Machines are made with a chain feeder or hand feed. In 
the former case the feed table has a traveling chain-rake 
which delivers the corn bundles to the feeding mechanism 
which in turn delivers them to the knives to be cut. The hand 
feeding device, as the name implies, must be fed by hand. 

On the flywheel type the fan blades are secured directly to 
the knife wheel disc itself, which is also the fan or blower since 
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the blades are secured to this disc. The cylinder type 
machine has an independent blower for elevating the silage. 
Silage cutters are made in various sizes and are rated by 
numbers which are usually given in terms of inches, represent- 
ing the width of the throat or feed opening. A 13-inch 
machine would, therefore, have a feed roll width, or a throat 
13 inches wide, or a number 14 machine would have a throat 
or feed opening 14 inches wide, and so forth. Some manu- 
facturers have selected arbitrary numbers which have no 
relation whatever to the size of the machine. This distance 



Fig. 209. — A “cylinder” type silage cutter. 

varies on different sizes from nine inches to about twenty-five 
inches on machines of both types. It is, however, only nom- 
inal and may vary one-quarter to one-half inch either way 
and yet be described in terms of even inches. 

This great range is due to the fact that cylinder machines 
do not have the vertical throat opening that the flywheel type 
has. To get the same area of throat, therefore, it becomes 
necessary to increase the width of the throat. In other words, 
a cylinder machine with a throat opening of three and one- 
half inches in the vertical direction would have twenty-four 
inches of width to correspond in area with a flywheel machine 
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that was twelve inches wide, but had a vertical opening of 
seven inches. 

Field Operation. — Setting is the first step in the correct 
field operation of an ensilage cutter, which includes getting it 
properly set, blocked, and belted to the tractor. 

To begin with, the machine should set just as close to the silo 
as possible. This is done to get the blower pipe in a vertical 
position or at least as nearly vertical as possible. It very often 
happens that when the pipe has a slight angle, the heavy ma- 



Fig. 210. — A “fly-wheel” type silage cutter. 


terial, the silage which is being blown through this pipe, settles 
to the low side and lets the draft or the blast go by above it. 
This material begins to accumulate and pile up on the low side, 
which finally plugs the blower pipe. The elbow should be 
placed well into the silo so that the distributor pipe hangs as 
near the center of the silo as possible. It is a good plan to see 
that the lower end of the distributor elbow, particularly on 
those that are open, does not rest on the edge of the upper end 
of the silo or on the small doorsill so that the passage of the 
cut material is hindered. Another thing that deserves careful 
attention is the fact that the blast of air which comes into the 
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0 with the silage, and, in fact, carries it, must have an outlet, 
is well, therefore, to keep the doors of the silo removed and 
t them on only as filling progresses. Field experience has 
vealed that frequently a machine is condemned as not capa- 
j of blowing silage into a silo for no other reason than that 
ovision for the escape of air has not been made. 

Machines that use the carrier of either the open or closed 
pe must necessarily be set quite a distance from the silo to be 
re that the return chains have proper clearance and will not 
t caught. Another item of importance in setting the ma- 
chine is to be sure that it 
is properly staked down. 
When the engine is 
backed into the belt there 
should be enough tension 
on this main drive belt to 
transmit the necessary 
power and this means 
holding the silage cutter 
in its proper place. This 
can be accomplished best 
by driving stakes into the 
ground in front of the 
achine so that it will keep its location. The machine should 
50 stand level and be square with the tractor. It is a good 
an in setting the tractor and the machine to leave room so 
at the wagons that deliver corn to the feeder have ample 
om to get away when unloaded, either by backing or turning. 
Speed is usually measured by the revolutions that the knjfe 
heel or cutter head will make in one minute. It is customary 
r the manufacturer of these machines to have printed on 
em the speed at which they should be operated. It is quite 
iportant that this direction be followed very closely. This 
>eed is usually based on the average height of silos, which 
ay be about forty feet. For silos sixty or seventy feet high, 
• even higher, it may be found necessary to increase this 



:g. 211. — The knives of a “cylinder” 
type machine but with blower fan 
directly on cylinder shaft. 



SILAGE CUTTERS 


251 


speed considerably to blow the silage to the top. It would be 
well, in any case, to take this up with the manufacturer before 
increasing the speed materially because there is danger, if 
machines are run at too high a speed. Any machine that is 
run too fast is very apt to cause trouble since the centrifugal 
force might burst the rotating parts. 

The knives have the hardest work to do, and it is of utmost 
importance that they be kept sharp. A new set should be put 
on the machine every 
half-day or after every 
four or five hours run- 
ning. It is well when 
purchasing the original 
machine to get an extra 
set of knives if they are 
not regularly furnished. 

By sharpening both sets 
in the evening after the 
work is done, or earl^ in 
the morning before it 
begins, no time need be 
lost doing this work dur- 
ing the day. Tlie power 
required to run a ma- 
chine is largely proportioned by the sharpness of the knives; 
and this must, therefore, 1)6 watched very elosely. In 
grinding these knives, care should be taken to maintain as 
nearly the same bevel and same shape as was on the knife when 
it was originally received ; otherwise the work of the machine 
may be seriously impeded. If grinding is done on an emery 
wheel, care should be used to avoid letting the steel get so hot 
that the temper will be drawn and the hardness thereby re- 
duced. A grindstone is desirable for such work, and, although 
slower, it is very satisfactory. 

The adjustment of the knives — setting them up to the shear 
plate — is also very important. The knife must not rub on this 



Fid. 212. — Tho knives of a “flv-wheel” 
type. (Inserts show shredding 
knives which may l)o added.) 
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shear or cutting plate ; in fact, it should never touch the plate. 
It may be a good plan to set the knives a little closer at the hub 
end of the wheel (on the flywheel type cutter) than at the 
outer end. If the outer end is set the thickness of a piece of 
cardboard, or a scant one-tiiirty-second of an inch from the 



Pig. 213, — Correct setting of silage cutter and distributor. Note vertical 
blower pipe. 

cutting plate, and the inner end about one-half as much, or 
one-sixty-fourth of an inch, it will be found very satisfactory 
for flywheel type cutters. This is done to allow the outer edge 
of the knife some leeway in moving toward the cutting plate 
as the work is done. This is often referred to at the factory as 
setting the knife with ‘ ‘ draw. ’ ’ 

On the cylinder type cutters careful adjustment should be 
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obtained similarly, except that these knives should be set with 
equal clearance from end to end and this should be about one- 
half the thickness of a piece of cardboard or one-sixty-fourth 
of an inch. It is well, each time the knives are removed, to 
check this clearance on each knife to see that it is in accordance 
with the above. The cutting or shear plate on any type of 
machine should also be kept sharp. This will not need grind- 
ing more than once a season and often not even that. Some 
cutters have this cutting or shear plate made so that it may be 
tutned over as one edge becomes dull and a new edge may be 



Fig. 214. — An enclosed carrier for elevating the silage instead of blow- 
ing it. 

presented which will form a perfect shear cut with the knives. 
On some, three cutting edges are provided, and on others four; 
but care should be exercised to see that whenever this plate is 
removed it is bolted back in place very securely. In fact, it is 
well on any machine to frequently examine the bolts that hold 
these shear or cutting plates in place to see that they are 
tight. On machines where this cutting plate is of chilled iron 
and set in dove-tailed notches, a locking bolt too is used. 
This, therefore, needs to be kept tight to be sure that the cut- 
ting plate is securely held in place. 

It is also quite important to be sure that the upper part of 
the case which was opened to get access to the knives is in its 
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proper position and very securely fastened before starting the 
machine. This should be tested by turning the cutter around 
several times by hand after this work is done. 

Length of Cut refers to the length that the corn or other 
material is being cut' by the machine. It may be changed, and 
varies on most machines from about three-eighths of an inch 
to about two inches. It has been found that a length of about 
one-half inch is very satisfactory. It packs well into the silo, 

which makes for good 
silage. This short 
length permits get- 
ting maximum capac- 
ity from the silo and 
the machine. The 
travel of the feed 
rake with a fixed 
number of knives 
governs this, and it is 
easy to see that the 
slower it travels the 
shorter the material 
will be cut; and by 
the same token, the 
faster it travels the 
Fig. 215.— a knife wheel with curved knives, longer the material 

will be cut. Adding 
knives to the machine reduces the length and removing them 
lengthens the cut. The custom machine operator will usually 
cut in as long lengths as he can. It is his purpose to do as 
many jobs of filling as possible each season. He, therefore, 
speeds up his feed apron so he can cut long and hurry the job. 
This is not satisfactory for the final results sought. The 
farmer, therefore, should watch this, whether it be a job of 
filling by a custom machine or even the farmer’s individual 
machine. Long cut material does not pack so well in the silo 
as short lengths, and since good silage is made by packing 
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well and expelling the air, it may be seen that the better it 
is packed the less air will be present; therefore, the better 
the silage. 

Feeding . — To get the best results from this machine means 
that the feeder should be kept full continually. By this, it is 
not meant that the machine should be crowded beyond its 
capacity, but the bundles should be fed evenly, and not inter- 
mittently, as when the machine is allowed to run empty every 
alternate minute or two. The operator of the machine can 
watch this carefully, and it is a good plan to lap the bundles 
about one-half. In other words, when feeding butt end first, 
which is the custom, 
they should be lapped 
so tbat they come to 
about the center of 
the preceding bundle, 
feeding “butt and 
band” as it is com- 
monly termed. If 
this procedure is fol- 
lowed carefully, much 
work can be accom- 
plished in a short* 
time if ample power 
is provided. The 
amount of work done 
in a day will be far greater as a result of feeding steadily 
and evenly, than if one tries to crowd through a great deal at 
shorter intervals of time. The result will mean a longer life 
for tractor and cutter, and better performance of both ma- 
chines throughout. 

Care should also be used to see that the feed apron chains 
are properly adjusted. They should be set with just the cor- 
rect amount of slack to prevent buckling. This does not mean 
that they should be so tight that they will cause unnecessary 
strain on the bearings, but it does mean that the performance 



Fig. 210. — Throat and food rolls of “cylin- 
dor” type machine. (Blower on cutter 
shaft.) 
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of the feeder will be at its best when they are set with this 
adjustment which calls for some slack. 

Distributors are today very common, and practically every 
farmer who owns a silage cutter uses a distributer to help in 
this important work. These are usually made in sections three 
or four feet long, and fastened with snap hooks to each other. 
The whole distributer hangs at the end of the elbow at the end 
of the blower pipe. This device, as its name indicates, is a 
means for distributing evenly this cut silage in the silo. The 

man in the silo is en- 
abled, by its aid, to 
direct the incoming 
material, to any place 
in the silo where he 
may want it. Ordi- 
narily if this device is 
not used, the heavy 
particles coming from 
the pipe will prac- 
tically all shoot over 
to one side, as deter- 
mined by the position 

oi- mu ^ 1 r 1- 1 . of the elbow. The 

Fig. 21 (. — Throat and feeding device of a . 

“fly-wheel” type machine. light material will 

float about, and, of 
course, the side where this heavy material falls will be the only 
well packed part of the silo, and the result frequently is much 
spoiled silage. Before distributers were used, it was cus- 
tomary to have three or four men with forks distribute and 
tramp this cut material. By the aid of the distributer, how- 
ever, one man can readily distribute the silage. 

Oiling — Since this machine has rather high rotative speeds, 
it follows that particular attention should be paid to oiling the 
bearings. The main bearings of the cutter on either type 
machine need particular attention since they must withstand 
not alone the work of cutting, but the pull of the drive belt 
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through which all the power is transmitted. Thrust loads too 
must be carried by the main bearings on either type machine. 
Very often a hot box will do sufficient damage to necessitate 
getting repair parts. The main bearings, particularly if of 
babbitt metal, need some attention at least every hour, and 
oftener if they show the least tendency to heat. It is well at 
this time also to oil all gear idlers or sprocket idlers and coun- 



Fig. 218 . — A splendid .setting of cutter and tractor for rapid work. 


tershafts of various kinds. It is well not to forget the small 
shaft at the front or outer end of the feed table. This is 
often neglected because it is a little apart from the body 
of the machine although it has an important function to 
perform. On machines that use roller chains or even 
sprocket chains of various kinds, it is well to see that they 
also are occasionally oiled. The face of the gears should be 
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greased from time to time and should always be kept covered 
so that there is no danger of foreign substances getting in be- 
tween, which would cause trouble. 

When anti-friction bearings are used on the knife shaft of 
these machines or at any other place, there is no danger from 
hot boxes. This, however, does not mean that they never 
require any attention whatever. Ordinarily, oiling them at 
the beginning of a season with a high grade medium oil with 

perhaps a tablespoon 
full each week, should 
be enough to last 
through the season or 
about thirty days. At 
the end of each sea- 
son it is a good plan 
to flush these anti- 
friction bearings with 
kerosene to clean 
them thoroughly. Fill 
the box with a good 
grade of medium oil 
which will keep them 
in good condition. 
The truck wheels 
should also receive at- 
tention and be 
greased frequently 
with a good grade of axle grease, particularly if moved often. 

Caution ! ! ! When working on the machine at any time, 
even in changing the knives or oiling, it is well to remember 
never to place any tools on the feed table. Too often, a bundle 
of corn is hurriedly thrown on the table and covers a wrench 
of other iron parts which might be fed into the machine and 
do serious damage. The tractor engine should never be allowed 
to run even with clutch disengaged when any work is being 
done on the silage cutter such as changing the knives, etc. 



Fig. 219. — Knives on cutters are easily 
adjusted by opening cover provided for 
that purpose. 
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Danger ! ! ! Do not go into a silo that is partly filled with- 
out being sure that it contains fresh air. Silage in its process 
of sweating throws out carbon monoxide which is a poisonous 
gas. It is the same gas that comes out of the exhaust through 
the muffler of a motor car and is very dangerous. It is heavier 
than air, and, therefore, if the lower doors of the silos are left 
open until the silage reaches that point in height where it is 
necessary to have them on, no gas will settle in the bottom of 
the silo since it will then have an outlet and escape through 
this door opening. The best way to test the silo before enter- 
ing it is to put a lighted lantern into the silo and if it remains 
lighted, fresh air or oxygen is present. If, however, the light 
goes out, it is due to the absence of oxygen and, therefore, the 
presence of poisonous gas. Removing the lower door of the 
silo will let it out, or better still, starling the machine and 
blowing into the silo for five or ten minutes without putting 
any corn into it will also drive it away by circulation. 

Capacity. — Capacities of these machines are usually given 
in tons per hour. Unfortunately, however, since the material 
being cut varies in length from to ly^ or 21/2 inches, due to 
gear or sprocket combinations, it can readily be seen that 
unless the length to which the material is cut is given, the 
capacity rating is rather vague. 

The height of the silo has an influence on capacity for it is 
easier to blow silage 20 ft. high than to blow the same quantity 
to a height of 60 to 75 ft. This question of capacity of a 
silo filler is rather uncertain and indefinite. Manufacturers’ 
catalogs do not all give the same data ; therefore, the capacity 
figures given in various catalogs are not all comparable. 
Capacities differ considerably with reference to different 
widths of machines or different sizes. 

The following table gives the capacities of silage cutters of 
various sizes (width of throat) and is based on cutting the 
corn V 2 iiich long and blowing into a silo 40 feet high. It is 
presumed that ample power is available for doing this work 
and that the cutter is in good condition. 
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Capacities in Tons per Hour 


size cutter 

Type Machine 

Cylinder 

Fly-wheel 

9 

2-4 

3-5 

11 

4-7 

6-12 

13 

5-9 

9-15 

15 

6-12 

12-20 

18 

8-15 

15-25 

20 

I 9-22 


25 

10-25 



1 1 




Fig. 220. — Knife-grinding attachments may be procured for most 
machines. 

Power Required. — To run a silage cutter to capacity re- 
quires a great deal of power. Catalog ratings are very vague 
and indefinite on this subject also. At present one manufac- 
turer gives his power rating as a steam requirement, while 
another may use gas power as his basis. This is very mislead- 
ing, since the unit of horse power is the same for either gas or 
steam tractors. The power required to run a silage cutter 
depends on several factors. The sharpness of the knives and 
their setting, the height of the silo which is being filled, the 
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length the material is cut, and the condition of the machine 
as a whole with reference to its various machine parts, are all 
factors that have a decided influence. 

The following table represents approximately the power re- 
quired to run successfully silage cutters of the various sizes 
listed. It is presumed that the cutter is in first class condition 
with sharp knives correctly set and everything in good order, 
blowing to the top of a 40 foot silo : 


PowKR Required 


SIZE CUTTER 

TYRE MACHINE 

Cylinder 

Fly-wheel 

9 

4-8 

G-12 

11 

(5-12 

10-20 

13 

8-1 G 

14-25 

15 

10-20 

18-35 

18 

12-25 

25-50 

20 

15-30 


25 

18-35 







CHAPTEE XX 

CORN SHBLLERS 

Function. — The purpose of com shell ers, regardless of type, 
is to remove the kernels of corn from the cobs, which is termed 

Shelling,” without damaging them and with the least pos- 
sible breakage of the cobs. ]\Iost of these machines will shell 
either snapped corn, that is, corn with the husks on the ears, 
or husked corn. The sheller also cleans the shelled corn and 
separates all dirt and foreign material from the kernels. It 
removes all broken cobs, broken kernels and trash such as 
leaves, stones, and dirt, and delivers the shelled corn in a 
clean, first-class condition, usually into a wagon box. Govern- 
ment corn grading or grades which have been established 
during the past few years make the work of the sheller more 
important, particularly with reference to cleaning, since corn 
grades lower and, therefore, brings less money if not clean or 
if containing a great per cent of broken kernels. 

Types, Sizes, and Rating. — There are two distinct types of 
shellers on the market and in use today. One is called a spring 
sheller and the other a cylinder sheller. 

The spring sheller is generally used for individual or neigh- 
borhood work and is made in small units. Its size is given in 
terms of the number of holes it has into which the ear corn is 
fed. For instance, 2 hole, 4 hole, or 6 hole; the latter is 
usually the limit of size in this type. 

Cylinder shellers are generally used for custom work, al- 
though some small single and some small double cylinder 
shellers are on the market, but they do not find as much favor 
for individual work as the spring sheller. Cylinder shellers 
are listed by some number that the manufacturer has adopted. 
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No consistent or logical rating has been devised which relates 
in any way to the machine size. They are rated in capacity 
of bushels of shelled corn that may be handled in an hour. 

The large machines are generally equipped with dust collec- 
tors or dust fans, with drag feeders, and with other attach- 
ments that a custom machine would necessarily need for doing 



Fig. 221. — A spring sheller. 


the work in a big way and economically. The spring sheller, 
being used largely for individual work, may not have all the 
attachments that are usually found on the large cylinder 
shellers. 

Field Operation. — The first thing to do is to set the sheller 
properly so that the corn, if it is to be handled from the crib, 
can conveniently be fed either into the feeder of a spring 
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sheller or the extension feeder commonly called drags, of a 
large cylinder sheller. Care should be exercised to be sure that 
machine is set so that the cobs may be stacked in a place that 
will not be in the way of the wagons hauling the shelled corn. 
Frequently, the side drive affords a convenient method of 
belting to the tractor so as to avoid interference. This angle 
drive or side drive on shellers, therefore, is an added conven- 
ience on machines where the belt might interfere. 

The drags or extension feeder on the larger machines are 
usually put into the corn crib in a place provided or built 
right into the crib for this purpose, or else laid alongside the 
crib. Where the crib has been built to take the drag, it is 
essential to guard against overloading in feeding the machine, 
which frequently occurs when such a large volume of corn is 
readily available and easily fed to the machine. Even in 
such cases uniform feeding makes for good shelling. 

The outlet spout of the suction fan which carries away the 
dust and chaff should be set in the direction of the wind so that 
work around the machine is cleaner and more pleasant for 
the operators. 

The speed of the main drive shaft should be correctly ob- 
tained. In shelling, like in most all belt work, it is essential 
that proper speeds b.e uniformly maintained. This may be 
different on various makes of shellers but ordinarily is about 
800 R.P.M. One of the first things to consider is the kind 
of com to be handled and whether it is picked or snapped. 
The second point is whether the corn is hard and dry, or 
very soft. Seasons vary, and this necessarily means that 
the corn is apt to be somewhat different during the seasons 
from year to year, or, frequently, owing to early or late 
cuttings, or early frost, it is apt to be quite soft in certain 
sections of the country while in other sections it may be in 
perfect condition for shelling. This variable condition of the 
corn calls for adjustments of the shelling apparatus to meet 
the requirements. An adjustment of these parts for hard corn 
will be entirely out of order for shelling soft corn. So, too, a 
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setting of these parts for shelling snapped corn will be wrong 
for shelling picked corn. This applies to both types. 

Feed chains on both types of machines should always be 
adjusted properly. They should feed properly the amount 
of corn necessary to keep the machine running to capacity 
and yet not so tight that they will heat the bearings and 
burn them out. A loose chain is very apt to buckle and 
break. This also means that it is apt to get into the machine 
and do much damage. 

On spring shell ers adjustments will be found for the rag 
iron so that it may be set to suit large or small com and the 
tension on it may also be adjusted to suit hard or soft corn. 
This rag iron, however, has a spring pressure to accommodate 
different sized ears within a certain range. In no case should 
the adjustments of the rag iron be made so that unnecessary 
pressure is brought to bear on the ears being shelled. This 
rag iron holds the ears in place and only pressure enough to 
do this, consistent with good results, is necessary. Shelling 
damp corn or even soft corn calls for slightly more pressure 
as compared with well matured hard corn. The adjustment of 
the rag iron, whether tight or loose, has an influence on the 
quality of work done. If cobs appear with kernels on them, 
the rag iron should be set tighter. If, on the other hand, the 
cobs come out badly broken and chewed up, it indicates that 
this rag iron adjustment should be slackened up a trifle. The 
same adjustment should be made on every set in a similar 
manner. 

Snapped corn which includes the husks must be fed to the 
machine considerably lighter than when husked corn is to be 
shelled. In other words, the capacity of the machine is cut 
more than in two on either type of machine and on some 
spring shellers it is difficult to handle snapped corn in any 
condition at all. The picker and the picker wheel on the 
spring sheller should always be kept in first class shape. The 
picker wheel, or straight runner, as it is often termed, revolves 
the ear, while it is supported and retarded by the rag iron on 
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which there is a high spring pressure, and in this manner 
presents the entire surface of the ear to the picker or bevel 
runner itself. The difference in rotative speed of the picker 
and picker wheel or bevel and straight runner causes the 



Fig. 224. — Sectional view of cylinder sheller. 


shelling action which removes the kernels from the cob. 
Foreign substances, particularly stones, frequently get into 
these machines and do considerable damage to the shelling 
wheels by breaking off the small teeth or projections. This, 
therefore, needs special watching to be sure that they are in 
good condition and are sharp. End play should be reduced 
to a minimum because it allows these shelling wheels to touch 
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and damage each other. If worn from years of use, they 
should be renewed to get first class shelling. The bearings for 
both the picker and picker wheel or bevel and straight runner 
should continually be kept well oiled Since the drive for 
these wheels is usually by gears and the heaviest drive of 
the machine, it follows tliat these bearings and these gears 
need careful lubrication. 

The cleaning of the shelled corn is done by a system of 
raddle rakes or by shakers and a series of sieves and screens. 
Sometimes a separate shoe with sieves and screens is ued to do 
specially good cleaning. The adjustments and setting of the 
shaker are usually constant. In other words, no adjustments 
are made, but the proper 
speed should be main- 
tained by keeping the 
belts or chains in proper 
tension and since the 
shaker or raddle rake is 
usually belt or chain 
driven and has a fixed 
speed at which it should 
operate to do thorough Fig. 225.— Sliellinj? (l<n'k*e of spring 
separating, it lollows 

that a belt must be kept at its proper tension to impart 
the correct speed to these parts to get good results from 
them. The sieves should be watched carefully to see that 
they do not plug up. There is a tendency toward this if 
there are many broken kernels in the corn or much trash 
present. 

The screen at the bottom of the shoe, or in the slide that 
delivers the shelled corn to the elevator, should also be watched 
to see that the fine dust and dirt is screened from the corn. 
This fine dust frequently accumulates under the screen to such 
an extent that it interferes with its work. This also should be 
watched carefully. The number of sieves used and the selec- 
tion of their size is determined by the manufacturer. If any 
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adjustable sieve is used, the correct adjustment of it to get 
the proper cleaning of corn should be carefully watched. 

Since the process of shelling in cylinder types is consider- 
ably different the adjustments are also considerably different. 
In these machines the ears are rubbed on each other or 
between the cylinder and concaves under it so violently and 
are turned so frequently by the action of the cylinder on 
the concaves, that the kernels arc removed from the cobs 
in a very thorough manner. Most manufacturers stencil 



Fig. 226. — Concaves of cylinder sheller showing cylinder removed. 

the proper speed of this cylinder on the machines and this 
should be carefully followed. The speed of the cylinder, 
therefore, is of the first importance. On these machines where 
the concaves or staves under the cylinder can be moved to and 
from it, this adjustment must be very carefully made to suit 
the size of the ears to be sure that the shelling is thoroughly 
done. On some machines the outlet at the rear end of the 
cylinder chamber has a governing means of some sort to 
hold the ears between the cylinder and this concave a longer 
period of time to get thorough shelling. The adjustment of 
this outlet gate, as it is termed, must be made after the 
machine is in operation, and this adjustment is determined 
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by the quality of shelling done. This again is influenced 
by the condition of the corn that is being handled. 

If the shelling is thorough and the cobs badly broken, it is 
possibly due to the fact that the ears are held for too long a 
period of time against the cylinder. The remedy is a greater 
opening of this outlet gate. If, on the other hand, the cobs 
come out with kernels on them, it is due to the fact that they 
were let out too early. This would necessarily mean that the 
gate should be closed a trifle, or at least an adjustment made 
that would call for more work of the cylinder on the ears. On 
shellers that have adjustments of the concave staves no outlet 
gate is necessary. Therefore all regulation with reference to 
thorough shelling is proper setting of these concave staves to 
suit the size ears being handled. The concaves are very 
often made of chilled iron or steel bars, and after several 
years, and sometimes even after one heavy year of shelling, 
they need replacing. Ordinarily, however, they will last 
many seasons. At any rate, they should be kept sharp to 
do this work. The same thing is, in many cases, also true of 
the cylinder and its projections which often are short teeth. 
When the teeth in the cylinder are made of steel and inserted, 
it is necessary they too be watched carefully to see that the 
edges are sharp. On ^ome machines inserted steel teeth may 
be turned to present new and sharp edges to the corn. 

Cleaning .-— was said in the previous paragraph relat- 
ing to spring shellers on this subject applies here also. Since 
the cylinder sheller, however, is usually provided with a dust 
collector, it necessarily follows that this should run at the 
correct speed to do good work. The belt should be kept tight 
to be sure the dust and chaff is removed, for unless it is re- 
moved by the collector, it means lower graded corn, because it 
would be impossible for the screen at the bottom of the ma- 
chine to remove this dust from such a large quantity of corn. 
This, therefore, should be watched carefully to see that this 
fan does its work properly. When shelling snapped com, the 
husks are also removed by the aid of this dust collector fan. 
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Oiling . — Since shelling is done very late in the season, often 
even during the middle of the winter, it follows that a reason- 
ably light oil, say a medium, should be used as a lubricant. 
If a heavy oil is used, it must be kept quite fluid. This can 
best be done by keeping the oil cans (at least one of them) on 
some hot or warm part of the engine while the other is being 
used. It is a good plan to have two cans in any case. It is 
also a good plan to use the pump type with a small plunger in 
them so the oil may be forced to the various parts of the 
machine requiring attention. Where grease is used, care 
should be exercised to see that the cups are screwed down 
or given several turns quite often. The cold weather con- 
geals the grease and 
frequently interferes 
with good lubrication. 
Very often the grease 
will not be soft 
enough to force into 
the bearings until the 
bearings have heated 
and sometimes then 
it is too late because 
damage has already been done which may be serious. 

The main shaft on either the spring or cylinder sheller 
should receive special attention. The belt pull sometimes is 
excessive, much of it due to unnecessary belt tension. The 
picker wheel and picker wheel shaft on spring shelters also 
need special lubrication. On the cylinder sheller of the large 
type, where the dust collector fan is a part of the equipment, it 
is important that this fan be well oiled since it has a high 
rotative speed. The cleaning fan on both machines runs quite 
fast and should also be watched very carefully. The small 
bearings on the drags or extension feeders and even the cob 
elevator should be oiled occasionally. It is a good plan to oil 
all bearings often, using a small amount of oil each time rather 
than oiling with a large quantity at less frequent intervals. 



Fig. 227. — Outlet gate used on some 
cylinder shellers. 
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Beveled gears that are used on the machines should be kept 
greased so that they may transmit the power with the least 
trouble and a minimum amount of friction. This is of par- 
ticular importance when the angle drive is used. It is also well 
to remember that when these machines are transported 
from place to place the truck wheels should receive an occa- 
sional application of axle grease. 

The perform- 
ance of the ma- 
chine and its life 
are in a large 
measure depend- 
ent on the care 
they receive and 
the attention it 
gets in the way of 
lubrication. On 
machines where 
anti-friction bear- 
ings are used, it 
is well to be sure 
that at the begin- 
ning of the sea- 
son’s work all 
these bearings are 
filled with a good 
grade of medium 
oil. Other than 228. — Separating device of a spring sheller. 

this, they will 

probably need very little attention except perhaps a table- 
spoonful of oil added every three or four days. It is well to 
remember that a small amount of good oil frequently applied 
gives better results than flooding a bearing at long intervals of 
time. On slow-speed heavy-duty parts, the oil may be heavier 
than in bearings running fast, such as cleaning fan and dust- 
collector fan shaft. Anti-friction bearings, it must be remem- 
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bered, have a function to perform, and to do it well they must 
be cared for, that is, thoroughly cleaned and refilled with oil 
at the beginning of each season. The dust enclosure, that 
is, the felt packing, if it is used, should always be kept in 
first class condition to get satisfactory results. 

Capacity. — The following capacities that may be obtained 
under good average conditions of husked corn for power shell- 

ers of the . two 
types: A 2 hole 
spring shellerwill 
shell from 75 to 
140 bushels per 
hour, a 4 hole 
from 140 to 250 
bushels per hour, 
a 6 hole from 200 
to 360 bushels per 
hour and an 8 
Fig. 229.— Angle drive for use on either type slieller from 

360 to 500 bushels 

per hour. If snapped corn is being shelled these figures 
should be reduced at least one half. 

A cylinder slieller of medium size will shell from 375 to 700 
bushels of husked corn and from 125 to 250 bushels of snapped 
com per hour. A large cylinder sheller will shell from 650 
to 1200 bushels of husked corn and from 200 to 475 bushels of 
snapped com per hour. Large custom machines are on the 
market that are able to shell as much as 1600 to 1800 bushels 
husked corn in an hour. 

Power Required. — To shell corn under average conditions 
requires that the machine run up to its proper speed, and 
under good general conditions a spring sheller of the 2 hole 
size will require from 6 to 8 horse power. A 4 hole sheller 
from 8 to 12 horse power, a 6 hole from 10 to 14 horse power 
and an 8 hole from 14 to 20 horse power. These figures are 
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based on the capacity listed in the preceding paragraph and 
for husked corn. If a suction fan is used an additional 2 horse 
power should be provided. If a drag feeder is used, it will be 
good policy to add 2 more horse power. 



Fig, 280. — A shelling scene. Note husks in foreground removed by 
suction fan. 


A small size cylinder shelter with all the attachments that 
usually go with this tyjx^ will retiuire from 24 to 30 horse 
power. A medium machine requires from 30 to 40 horse 
power, whereas a very large, custom machine with complete 
attachments will require from 50 to 75 horse power to run to 
capacity. 


CHAPTER XXI 


IIUSKER-SIIREDDERS 

Function. — The purpose of the liusker-sh redder is to handle 
shocked corn, to remove the ears from the stalks, also remove 
the husks from these ears, to shred the stalks, and blow them, 
together with these husks, into the mow of a barn. Inciden- 
tally, in this process some corn is shelled from the ears. Means 
are provided to separate these loose kernels from the “stover,” 
as the shredded material is commonly termed, clean them, and 
deliver the same into a sack on a bagging attachment provided 
for this purpose. 

An elevator to convey the husked ear corn to a wagon box 
is provided to facilitate great capacity with a minimum 
amount of help. 

The cornstalks may be cut into short lengths instead of 
shredding them, by substituting a cutting cylinder, instead of 
a shredding cylinder. The latter is most common and has 
found favor with most farmers who claim it makes the com 
stover a more palatable stock food. 

Types, Sizes, and Rating. — These machines are made in 
two types. One is termed “The Independent Snapping Roll 
Type” and the other, “The Combination Husking and Snap- 
ping Roll Type.” 

In the former case the snapping rolls are set horizintally, 
and usually crosswise on the machine. Their length is ap- 
proximately the inside width of the machine. They are 
always used in pairs. A machine may be of the single or 
double snapping roll type. In these machines the husking 
rolls set below and forward of the snapping rolls, usually 
at an angle of about 15 degrees, so the ears tend to work 
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down this decline by gravity. They are aided by mechanical 
devices, also. These devices also rotate the ears while on 
these husking rolls to present the entire area to the action 
of the rolls. On some machines, however, these husking 
rolls set horizontally and at right angles to the snapping rolls. 



Fuj. 2.‘n. — Si(l(' view of liiiskor-shredder. (Independent snapping roll 

(vpe.) 


In such cases gravity does not aid the ears, but mechanical 
means are relied upon entirely to move them on these husking 
rolls. 

In the machines having the Combination Husking and 
Snapping Rolls, they are usually set on an angle of about 15 
degrees. The upper part, or about one-third of each set of 
rolls, acts as snapping rolls, while the lower part, or the other 
two-thirds, acts as the husking rolls. Sizes of husker-shredders 
are usually given in terms of husking roll. A two roll machine 
has two husking rolls ; a four roll machine has four, and so 
on. The large sizes run as high as twelve. The number of 
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snapping rolls has no bearing on the size rating, not even, 
when they are a part of the husking rolls. 

Field Operation. — The first thing to do is to 
get the machine properly blocked in position and 
the drive belt put on and running in the center 
of the pulley face and at the correct tension and 
proper speed to deliver all the tractor’s available 
horse power. The main drive pulley is usually 
located on the shredding or cutting cylinder. The 
speed at which the shredding cylinder should run 
is usually stenciled on the pulley or on the frame 
of this machine. It is very important that this 
speed be obtained and steadily maintained. It 
will be found that the shredding-cylinder is 
usually run at about 1000 R.P.M. From this 
shaft the upper and lower snapping rolls, as well 
as the husking roll countershaft, are driven. Very 
often gears are used for this purpose. This, there- 
fore, imparts a positive drive between these mem- ^ 3 ^ 
hers. If the main drive pulley on the cylinder, A ii}ur"of 
therefore, runs at the correct speed, it follows that 
these other parts will also have a correct speed. 

On machines of the. combination snapping and husking roll 
type, frequently the main drive pulley is located on the coun- 
tershaft driving the rolls. On some machines of this type the 
drive belt may run over several pulleys, 
with a view to getting a positive drive on 
these parts. Idlers may be used to get a 
good tvrap on these pulleys besides. On 
machines of this type a speed considerably 
below one thousand is common. Probably 
a speed of from 350 to 400 is more nearly 
Fig. 234. — A husk- correct for this husking roll countershaft. 

mg pm. main drive belt should be run over 

on the shredding cylinder too, it will be speeded to about 1000 
revolutions per minute by using a small pulley on this shaft 






280 FARM EQUIPMENT 

as compared with a large one on the husking-roll countershaft. 
If belt drives are used instead of gears for driving some of 
these other shafts, it is equally important that they be kept 
tight so that correct speeds of all parts may be maintained. 
Correct speeds of various parts on these machines, as on any 
other farm machine, is an important factor to their successful 
performance. 

The Snapping Rollny which are always in pairs, should have 
the proper spring pressure so that the cornstalks may be 



Fig. 235. — Feeding device and snapping rolls of conventional machine. 

drawn in and the ears snapped off. Very often it will be found 
that this pressure adjustment is too tight. The result is that 
the roll will not take the corn. The operator will describe this 
as “having no draw.'’ The solution is — released tension. 
This is an important adjustment. In corn that is damp, par- 
ticularly when shredding corn which is being hauled from a 
field in the late fall or early winter, when there has been a wet 
season or even with snow and ice on the stalks, it will be found 
advisable to adjust these springs to get the proper “draw” for 
capacity work. When the spring tension is too loose no such 
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trouble will result ; but in such cases, particularly in very dry 
corn, the snapping operation is bad, and many ears go through 
the rolls instead of being snapped off. In fact, a machine is 
usually “plugged” very easily when this tension is too loose. 
A broken spring will sometimes be found causing this trouble. 
At any rate, this 
spring pressure 
should be adjusted 
to suit the condi- 
tion of the mate- 
rial being handled 
so that the maxi- 
mum efficiency may 
be obtained. Care 
should be used to 
adjust both sides 
with equal pres- 
sure. 

Never use any 
more spring pres- 
sure on these snap- 
ping rolls than is 
absolutely neces- 
sary to do a thor- 
ough job of snap- 
ping the ears from 
the stalks. 

For different 
varieties of corn, 
or where the ears are small, it is often necessary to use snap- 
ping rolls of special design. For pop-corn, special rolls are 
usually necessary. These are not so vicious and do less damage 
to the corn ; that is, fewer ears go through the snapping rolls, 
and less corn is shelled. It is often necessary, in order to get 
good ‘ ‘ draw ’ ’ on the snapping rolls, to ‘ ‘ time ’ ' them properly. 
The grooved upper and lower rolls, so commonly used, should 



Fig. 230. — Safoty device showing the operator 
out of roach of the snapping rolls. Clutch 
throw-out lever in front of feed table. 
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be carefully timed with each other, which gives these rolls a 
large grip opening. This means a good hold oh the butt ends 
of the stalks and, therefore, a good ‘‘draw.’’ Besides, such 
a timing tends to bend the stalk back and forth, which means 
better snapping of the ears from this stalk. Care should be 



Fig. 237. — Front view of inside of ma(*hine showing husking-bed, snap- 
ping rolls and gearing. 


exercised to see that the bumpers between the boxes are so set 
that the rolls do not quite touch each other. The smallest 
amount of clearance possible, about one-thirty second of an 
inch should be provided, but in no case should the rolls bang 
against each other, because they will be damaged. 

Husking Bolls are always operated in pairs and are usually 
set with a fixed spring pressure, These rolls may be smooth or 
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nuied. In some cases one roll may have a steel blade like a 
knife, which corresponds with a groove or flute. In any case, 
the purpose of these rolls in sets of two is to remove the 
husks from the ears of (iorn. Where smooth rolls are used, 
husking pins are most generally provided, which are set to 
match with depression or holes on the opposite roll of the pair. 
These pins are small and should be kept sharp. If they get 
dull, they should be replaced or turned so the unworn or sharp 
edge will grip the husk, as the various designs call for. Sharp 
pins are absolutely necessary to do good work. In any case, 
the pins or flutes, whichever are used, should come together in 
pairs so that they get hold of the husks evenly instead of 
merely turning the ear over. This means that the husking 
rolls always should be run in ‘Hime^’ with each other. 

It might happen that a piece of wood or stone would find 
its way to this ^‘husking bed,’^ as the entire set of husking 
rolls is termed, and in passing through between them, force 
them far enough apart to cause the gears which drives them 
to slip one tooth and get “out of time.^’ This, therefore, 
should be closely watched and if it should happen, it would be 
necessary to reset and “tirne^^ properly. If they are of the 
type where “ timing makes no difference, care should be 
used, at any rate, to keep foreign substances, such as stones 
or pieces of wood, from reaching these husking rolls since 
there is danger of breaking them if forced too far apart. 

Above the “husking bed” some means is usually provided 
to aid the work of the husking rolls. This mechanical device 
keeps the ears moving on the husking rolls so that they can 
properly do their work of husking. This device also tends 
to rotate the ears to present all of its surface for the husking 
rolls to remove the husks in a clean and satisfactory manner. 
A further purpose of this device is to get the ears properly 
distributed to this husking bed, and to keep the ears in their 
proper place. Often the ears tend to get stuck on these rolls. 
A further function of this device is to help prevent this, and 
keep the ears from clogging. This part of the machine has an 
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important part to perform. Therefore, it should receive every 
consideration. 

Various devices are used to obtain the results sought. In 
nearly every case the entire mechanism used in aiding or as- 
sisting the work of the husking rolls may be set close to or 
away from these husking rolls, to suit various sizes of ears 



Fig. 238. — Blower and bagging elevator. 


on the corn encountered. It is important, too, to be sure that 
the ears do not lodge on this husking bed, which makes for 
poor husking. It is equally important to keep them moving, 
else overloading is the result, which is also a bad feature that 
means poor work of husking. 

Note — If clogging should occur, at the husking rolls, the 
operator of the husker-shredder, or any one else should in no 
case, attempt to use his hands to free these ears while the 
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machine is running. This is very dangerous and should be 
very carefully guarded against. This also applies to plugging 
or clogging at the snapping rolls. It should be a hard and 
fast rule of the owner of the machine to caution everybody 
working about the husker-shredder in this subject. 

The Separating Device of the husker-shredder has an im- 
portant function to perform. It is to separate the shelled corn 
from the stover, the cut or shredded stalks or leaves. This 
loose corn in the manger often eauses the cattle, who are being 
fed on this material, to waste much of it in their eagerness 
to find these stray corn kernels which they relish very much. 
Added to this is the fa('t that this shelled corn can be used to 
better advantage for other animals, or as poultry feed. 



Fkj. 230. — Combined cutting and shredding cylinder. 


The adjustment of the clearing fan shutters to get this new 
shelled corn well cleaned needs attention. This can be done 
by carefully opening or closing the blinds on the outside of 
the cleaning fan drum. A screen is sometimes used in the 
shoe bottom to remove dirt and grit from the shelled corn. It 
often becomes plugged with the fine dust in this corn, and 
needs close watching. If there is snow or sleet on the corn 
being shredded, clogging of the screen in the shoe bottom is 
common. The ear elevator and spout, although very simple 
parts of this machine, need some care too, in order to avoid 
breakage. If belt-driven, these .should be tight enough to do 
the work properly. If chains are used they should be set so 
they are not so loose as to climb the sprocket teeth and do some 
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damage. The bagging elevator, while very simple, also needs 
some attention so that the chains or belts, whichever are used, 
are each doing their work properly. 

The Wind Stacker or Blower on a husker-shredder needs 
great care in order to obtain maximum results. The end of 
the pipe, or chute, of this blower is usually put through a 
door in the barn to deliver the stover into the mow. Often 
during the day it is well to get into the mow to be sure that 
the stover has not accumulated at the end of this pipe. If it 
does this, there is sure to be a plugged blower pipe. Plenty 
of clearance must be allowed at the end of this pipe so that 
plugging will not occur. While it is not apt to do any serious 
damage if noticed soon enough, it causes a delay to clean out, 

and all delays of any sort 
are aggravating. If a lit- 
tle caution is exercised, 
therefore, to keep plenty 
clearance at the end of this 
blower pipe in the mow, no 
trouble will be encoun- 
tered. What has been said 
on this subject in the paragraph on Threshing Machines will 
apply here, also. 

Lubrication of a husker-shredder needs particular attention, 
Being used in the late fall or early winter when the weather 
is cold means that lubricating oils and greases congeal very 
rapidly and often, although a bearing oil-well has been filled 
recently, it may heat and burn out the babbitt before the oil 
has become fluid enough to do any good. To begin with, 
the lubricating oil used should be light enough to flow and 
yet have body enough to support the parts being lubricated. 
When the steam tractors were common, it was comparatively 
easy to keep the oil hot by keeping one of the oil cans con- 
tinually on the hot boiler, while the other was in use. With 
the modern gas tractor, however, as the power medium, no 
such heating places are available, but in any event it is ad- 



Fig. 240. — Shredding cylinder. 
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visable to use two oil cans alternately, keeping one in a warm 
place on the tractor engine to keep the oil warm and fluid so 
that it will flow more easily and reach the bearing to be lubri- 
cated. Some oils are obtainable that are not so readily effected 
by lower temperatures as others and high grades of such oils 
may be used. 

The shredding cylinder has a high rotative speed and needs 
special attention. The main drive pulley, located on this shaft, 



Flo. 241. — A t.vjiical Imsker-slimldpr field scene. 


brings the drive belt tension in this sliaft, and its bearings, 
which means that lubrication should be very thorough and 
very carefully attended to at all times. A medium light oil, 
applied frequently and in small quantities will do more good 
than filling the oil wells full at long intervals of time. A good 
grease, too, may be used if the bearing is provided with com- 
pression grease cups, but even this necessitates careful and 
particularly frequent attention by turning these grease cups 
down often during the run to get uninterrupted service from 
the machine. 
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The snapping rolls, while not being a high speed part, have 
very heavy loads. This means that lubrication needs atten- 
tion. The same thing is true of the husking rolls. These parts 
should be oiled with a small amount of lubricant which should 
be applied very often. Neglect will cause a heated bearing. 
It may even melt the babbit out completely, which would be 
more serious. The blower fan shaft, when oiled, should 
rather get less oil at a time, but the number of oilings should 
be increased in proportion. In other words, oil a little each 
time, but oil often. (The chapter on “Lubricating Oils” 
will give additional information.) 

Capacity. — Like that of threshers, the capacity of buskers 
is given in bushels of ear corn, or baskets, as is usually the 
case, that may be husked per hour. Here, too, like threshing, 
it is easily seen that it is really a question of yield of the corn 
per acre that would influence the capacity. The approximate 
figure for capacity based on average corn yields per acre which 
may be used per set of husking rolls is twenty baskets (bushel 
size) of husked ear corn for each set of husking rolls per hour. 
Actual capacity depends, first of all, on the yield, then on 
adjustments of parts, and on the type machine used and the 
condition of the corn being husked. 

Machines that have the combination snapping and husking 
rolls in the larger sizes usually have a greater capacity per 
unit of width than the other type. In fact, a large eight roll 
of this type has the capacity of a ten or twelve-roll of the other 
type. This is easily understood since such a great snapping 
roll area is presented to the incoming mass of corn as com- 
pared with the single set of snapping rolls. To offset this, 

' however, is the fact that this type machine usually does not 
do so good and clean a job of husking. It often shells con- 
siderably more corn, too. This is due to the fact that as the 
upper or snapping end of the rolls is opened to let stalks and 
leaves through in such great quantities, the lower or husking 
ends of the rolls are farther apart than usual, which accounts 
for the lower grade work of husking and often excess shelling. 



HUSKER-SIIREDDERS 


289 


The following table gives figures on capacities of liusker- 
shredders under favorable conditions of corn and with good 
average yields: 


SIZE MACHINE 

CAPACITY PER HOUR IN 

BUSHELS 


ir)-20 

4 

22-40 

6 “ 

.‘in-co 

8 “ 

45-80 

10 “ 

70-1 00 

12 

80-120 



Power Required. — The work of liusking-shredding like 
threshing requires a great deal of power and of a steady 
uniform kind. When these ma('hines were operated by steam 
tractors there was usually i)lenty of available power and often 
a surplus. The selection of a husker-slirodd(‘r should, there- 
fore, be in accordance with the power which will be available. 

The following table will give approximate figure of power 
requirements for husker-shredders of different sizes and is 
based on <'orn in good condition and of average yields and 
average length : 


SIZE MACHINE 

HORSE POWER REQUIRED 

2 roll 

5-1 0 

4 “ 

10-15 

6 

15-20 

8 ‘ ‘ 

20-25 

10 ‘‘ 

25-50 

12 “ 

30-40 




Combination Machines 

The term “Combination Machines'' refers to husker-shred- 
ders that are used for silo filling. These machines are often 
termed “husker silo-fillers." The material handled is usually 
shocked corn. Tests have proven that by adding sufficient 
water corn in this stage makes fairly good silage if properly 
put up. 
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The first change that is embodied is that the cylinder is 
usually a knife wheel cutter, instead of a shredding cylinder. 
Means are provided for snapping a part of the ears from the 
corn stalks and husking them in the usual manner. The bal- 
ance are put thru with the stalks and go to make the silage. 
Snapping rolls of different kinds may be used that vary the 
percentage of corn that is snapped. Means are also provided 
for conveying all shelled corn in with the silage. 



A 



B 


Fig. 242. — Snapping rolls on combination machines. A put about 50% 
of the ears in the silo, li about 30%. 

Additional lengths of blower pipe may be procured that 
permit blowing to the top of the silo. Deflector hoods or 
elbows for the upper end may be used on such machines. 
This change makes a two purpose machine and enables a 
farmer to change over from one to the other within a short 
time. The general outside appearance and driving mech- 
anisms are usually undisturbed. 

The power required is approximately the same as listed 
in the table for work with husker-shredders. The capacity 
as silo filling machine may be read in tons per day, instead 
of bushels per hour as indicated on the table shown above. 



CHAPTER XXIT 

CLOVER HULLERS 

Function. — There are from fifteen to eighteen million seeds 
in a bushel of clover or alfalfa, and to get these out of the 
heads or seed pods and free from dirt and foul seeds is the 
work of the huller. Clover hullers have many things in com- 
mon with threshing machines ; it might even be said that they 
are threshers. Extra parts called “clover hulling attach- 
ments” are available for practically all threshing machines on 
the market. These are only partly successful in doing the 
work of clover or alfalfa hulling. To hull and clean clover 
or alfalfa seed properly necessitates running it through a 
special machine called a “huller.” The purpose, of course, is 
to remove the seeds from the head and separate them 
thoroughly from the stems, broken leaves, etc. 

Sizes, Types, and Rating. — Clover hullers are usually made 
in a very limited number of sizes and are rated like threshing 
machinery — that is, width of cylinder and width of rear. Many 
manufacturers give their machines a common term such as 
“Special,” “Regular” or “Standard,” etc. Others use the 
size such as a “40-60” or a “30-50.” The cylinder in such 
cases is the small dimension and the rear of the machine is 
the larger dimension. All hullers are practically alike. They 
are not usually made in great quantities like threshing ma- 
chines, yet their importance in agriculture is never questioned. 
Practically all hullers are similar in that they have a stemming 
cylinder and a hulling cylinder; all have separating devices, 
a shoe, and most of them an auxiliary cleaning attachment. 

Field Operation. — The clover must be in the proper physi- 
cal condition for good hulling. It must be very dry. Hulling 
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is done late in the season, and if the work is done early in the 
morning there will be considerable dampness in the material 
to be handled because the moisture of the night is on it. Ex- 
posure to the sun a few hours in the morning will usually 
dry it sufficiently to make it ready for the machine. Clover 
hulling should therefore be started late in the day, and on a 
bright dry day, to get the best results from the machine. 

The discussion of threshing machinery and the method of 
setting and belting will hold good for clover hullers. It is 
important to guard against over-feeding the machine. Ma- 
terial must be fed to the huller very carefully and uniformly. 



Fig. 24H. — A skeleton view of a clover huller. 


The stemming cylinder, like that of the threshing machine 
cylinder, has spikes or teeth which pass between a series 
of stationary teeth in the concave. These cylinder and con- 
cave teeth remove the heads or pods from the stems. This 
represents the principal work in hulling. The teeth should 
run very close to each other, and, like the thresher, should be 
adjusted so that they travel exactly midway between the 
concave teeth. This means that they should be evenly spaced 
to get the best results from the machine. As in threshing, 
it is advisable to use as few teeth in the concave as will do 
good work. The fewer that are used consistently with the 
work done, the easier will be the work on the separating racks, 
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because less small straw and chaff will have to be handled. 
The material passes under a beater and over a separating 
table of coarse mesh. The coarse material, such as stems, 
leaves, etc., goes out at the rear end. The threshed loose seed 
and the pod in which the seed is held fall through and are 
carried forward on a rack 
called a return pan or re- 
turn table. This work of 
separating is done by a 
close and fine mesli rack. 

Some machines havt; two, 
others only one. This 
threshed material, going 
forward, is fed into tlie 
hulling cylinder, which is 
usually some eighteen or 
twenty inches in diam- 
eter, and the full width of the machine. It is ordinarily 
covered with some coarse material like a rasp, or filled with 
hundreds of small steel pins to get a rasping or rubbing action. 
It runs about 800 R.P.M., depending on the diameter, and 

very close to concaves, 
usually made of wood, 
and covered with this 
same rasp material. 
It can readily be un- 
derstood, therefore, 
that the seeds in the 
pods, coming to this 
Fig. 24:).— Tlic linllinff cylinder and con- cylinder and 

having to travel be- 
tween it and the concave, are rubbed violently between these 
rasps, and the small cover or alfalfa seeds are removed from 
the pods in a very thorough mnaner. 

It is very necessary that the adjustment of this concave 
to the hulling cylinder be made carefully. The quality of 




Fkj. 244. — A stcnnninj? (\vlindor with 
con(*avcs and beater. 



294 


FARM EQUIPMENT 


Fig. 246. — One type of rasp used on 
hulling cylinder and concaves. 


work done is largely affected by this adjustment, and it should, 
therefore, be watched very closely. These concaves are usually 
adjusted at the front and rear, and it is good practice to set 
the front end — that is, the end where the material is fed 
into the huller cylinder — a trifle wider than the rear. This 
permits of more capacity and better work. It gives the hulling 

cylinder what is com- 
monly termed ‘‘draw.’’ 
The material from here 
passes over a chaffer, the 
heavier material going 
out into the wind stacker 
and the fine seeds drop through this chaffer to the shoe. The 
work here is similar to that of the threshing machine. A 
tailings-elevator, similar to that used on the thresher, moves 
the coarser material forward to the hulling cylinder to be 
re-hulled and the clean grain is elevated to the re-cleaner. 

The re-cleaner contains a small shoe and a fan, and these 
seeds pass over a series of riddles of fine wire mesh or per- 
forated metal. The blast 
from the fan, acting on 
the seeds, removes the 
dirt, that is, the coarse 
dirt that is lighter than 
the seeds. The seeds then 
travel over a screen, 
usually of wire mesh, 
through which sand and 
other heavy foreign ma- 
terial pass by gravity. 

The seeds are then delivered, thoroughly cleaned, to a bagging 
attachment and put into sacks ready for the market. The 
method of setting the sieves in a thresher for cleaning grain 
applies to hullers also. The setting of the re-cleaner is com- 
paratively simple. It is largely a question of getting the 
proper wind adjustment to do the work thoroughly. The 



Fio. 247.- 


-Clpaning shoe (note fine 
sieves). 
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selection of one or another of the various screens for this 
re-cleaner depends on the seed that is to be handled. 

Also the discussion under the heading of “Threshing/^ 
relating to proper speeds, the 
handling of the various belts, 
and the feeding, will apply 
here. The wind stacker used 
on the huller is identical with 
that used on the thresher. 

It is a good plan, at the end 
of the day’s run, to clean the 
inside of the machine thor- 
oughly by running it quite 
awhile after feeding has 
stopped. The fine seed, dust, 
etc,, accumulates moisture 
from the night air and if left 
in the machine, will settle or stick to the grain pan or to 
sieves and screens, and interfere seriously with good work 
the following morning. A canvas cover or tarpaulin to spread 

over the entire huller 
every evening will 
prove a good invest- 
ment. 

Capacity. — The 
huller capacity fig- 
ure, unlike thresher 
capacities, is low. The 
difficulties of hulling 
which make this so 
are the smallness of 
the seeds and the fact 
that it is hard to remove them from the bolls; and further- 
more, the machine may be run for only a few hours each day. 
In general, a 30- or 32-inch huller under favorable conditions 
of the clover or alfalfa and of average yield, from 10 to 15 



Fio. 249. — A feeder for u huller. 
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bushels of seed may be hulled per hour. A good average rate 
of hulling for a 34- to 36-inch machine is from 12 to 18 bushels 
per hour. 

Power Required. — Hulling clover requires slightly less 
power than is required for running a thresher of the same 
size. The table given above on the power required in operating 
threshing machines will apply equally well to hullers. Under 
good conditions it would be safe to select the minimum figure 
of power requirements. 



CPIAPtER XXTTI 

PEA AND BEAN THRESHERS 

Function. — Tlie purpose of these machines is to remove the 
various kinds of peas and beans from the vine and the pod. 
This work is frecpiently done by a f^crain-threshinpf machine 
with the necessary attachments, whi(‘h docs the work fairly 
well, without injuring: the peas or beans. More often a regular 
pea and bean thr(‘sher, made specially for this work, is used; 
particularly so in localities where great (piantities are grown. 
In such localities these uiuchines are often .termed “beaners.” 
The different varieties of peas and beans call for a variety of 
sieves and adjustments to clean them properly; it is merely 
a question of getting the correct combination of parts to bring 
this about. 

Types, Sizes, and Rating. — In localities where peas and 
beans are grown in quantities, it is best to secure a ma- 
chine built especially for this purpose. These machines usually 
have two threshing cylinders; some have three. In localities 
where this crop is a side issue, and grain the main issue, 
attachments to the ordinary grain thresher will do very well. 
Since the working parts of pea and bean tlireshers are similar 
to those of a grain threshing machine, it will be found that 
the rating of sizes are the same as those of threshing machines, 
which is explained in the paragraph on this subject in 
Chapter XVIII. 

Field Operation. — The operation of these machines is ex- 
actly the same as that given in the chapter on threshing 
machinery. Peas and beans are far more brittle than grain 
and much more difficult to handle, to say nothing about the 
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differences in size and, consequently, the speed of the cylinder 
must vary materially. 

The distance between the cylinder and concave teeth must 
be much greater than on machines used for threshing small 
grains. If not, the peas or beans will be broken or the outer 
skins injured or damaged, which will grade them very low 
on the market. 

The speed at which the cylinder should run, like that of 
the grain thresher, depends on the diameter of the same. 
It is usually stenciled or printed somewhere on the side of 



Fig. 250. — Sectional view of a beau thresher showing both cylinders. 


the machine, and it is necessary that this be very closely 
watched and kept uniform. In any event, it will be some- 
where near one-half as much as for grain. On machines using 
a large diameter, a speed of about 360 R.P.M. to those of a 
small diameter running about 550 R.P.M., the peripheral speed 
is practically the same in all cases for the same work. In 
other words, like grain threshers, it is uniform. It may be 
increased when the peas or beans are very hard, like the 
garbanza bean, or reduced if the opposite condition is found, 
as will be the case when threshing white navy beans. 

The operation of threshing machinery, with reference to 
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adjustment of concave sieves, etc., will also apply to machines 
handling peas or beans. 

Breakages run the grade down very rapidly, and since it 
is desirable to deliver peas and beans undamaged to the sacks, 
they should be whole and not split. The tailings-elevator and 
the auger usually work without doing any damage, yet if not 
properly adjusted, the tailings-elevator and even the weighing 
or bagging elevator may damage some varieties of peas and 
beans, and if the elevator chains are too slack, this is more 
likely to happen than if they are tight. 

Cleaning peas or beans 
is a comparatively simple 
task, which merely re- 
quires a chaffer sieve and 
a shoe sieve of the proper 
size. When threshing 
small peas, the adjustable 
sieve that is used in 
threshing grain will be 
found satisfactory if 
opened very wide. This 
also holds true in some of 
the smaller varieties* of 
beans. Where large peas 
or beans, such as horse beans, are threshed, a special chaffer 
and sieve, preferably of the lip type, should be used to let 
them pass through it, otherwise serious wastage may result. 
It is also a good plan to use a screen at the bottom of the shoe 
to remove all dirt and foreign substances which always find 
their way through the machine to this place. 

Since the work of threshing peas and beans is very dirty 
and dusty, particular attention must be paid to keeping the 
bearings free from grit and to keep the oil welL^ covered and 
apply a lubricating oil very freely to the cylinders, the clean- 
ing fan, the wind stacker, and the shaker cranks. Because 
the beans are threshed directly after they come from the 



Fio. 2r)l. — (fvlindt'r niHl concnves for 
pea and j)eaii tliresliinj'. (Note 
wide spacing of teeth and large 
pulleys.) 
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ground where they have been dried, there is always an accumu- 
lation of dirt. More than this, the dirt usually hardens on 
beans in lumps and in going through the machine it breaks up. 
Peas and beans grow best in sandy soil, and sandy soil will 
ruin a bearing more quickly than any other kind, for it 
is practically all grit. Wherever possible, it is a good plan 
to use an exhaust fan — which is nothing more or less than 
a suction fan placed on the deck of the machine — which 

will remove most of 
this dirt and dust, 
taking it from behind 
the cylinder and de- 
livering it through a 
long cloth tube to the 
rear of the straw pile. 
This will help make 
the work around the 
machine much more 
agreeable for all con- 
cerned. Such a suc- 
tion fan may be a 
part of the regular 
machine or it may be 
purchased as an 
extra, but in either 
case it is a valuable part of a bean or pea thresher. 

Oiling the machine like a thresher is important. The two 
or three cylinders and the wind stacker, if used, should be 
oiled every few hours throughout the day. The suction fan 
and cleaning fan, too, should get the same attention and just 
as often. It is desirable to oil a pea and bean thresher even 
more often than a grain thresher because the dust and dirt 
about the machine if it got into a bearing is far more danger- 
ous because of its gritty nature. 

Capacity. — The capacity of pea and bean machines is much 
less than that of grain threshers. Their capacity rating will 
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Fig. 252. — Sieves and seroons for pea and 
bean machines. 
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vary with the different kinds and varieties of peas and beans 
that are being handled and with various sizes of machines. 
In general, it is reasonable to expect less because of the re- 
duced cylinder speeds. An ordinary 24-inch bean machine 
should be able to thresh and clean from 35 to 50 bushels of 
peas or beans an hour and do a thoroughly good job. White 
navy beans, if brittle, must be handled more slowly, whereas 
peas, if a hard variety and very dry, may be put through the 
machine at highei* speeds. Regular grain threshers provided 
with attachments for threshing peas and beans will have 
about one-half the capacity of a regular bean thresher of 
equal size. 

Power Required. — The power required to handle peas and 
beans is slightly less than that for threshing dry oats. It is 
safe to take from 15 to 20 percent less than the minimum 
figures given for the power r(‘quired to run grain threshers. 
Regular grain threshers handling peas and beans will require 
about one-half the power that is required for threshing grain 
even at its best. 



CHAPTER XXIV 

FEED GRINDERS 

Function. — The purpose of these machines, which are 
often termed “feed mills,” is to grind various grains into 
feed for cattle and stock. It may be either shelled corn, 
husked or picked corn, kaffir, corn, beans, peas or pea vines, 
peanut hay, or any roughage requiring grinding into various 
degrees of fineness to meet conditions. The machines should 
be able to grind any of these materials or any combination 
of them with a minimum amount of power, and to the re- 
quired degree of fineness with the least trouble and in the 
shortest possible time. This machine should have capacity in 
proportion to the power which is available and the degree of 
fineness ground. 

Types, Sizes, and Rating. — There are several types of so- 
called grinders. “Feed Grinders” grind feed for stock, on the 
farm. For this purpose there are two distinct types. One 
is a machine used for grinding small grains or corn only, 
and the other is for cutting and grinding roughage and grains 
together. In the latter type, a mechanism is provided which 
cuts roughage, such as cornstalks, hay or other material, into 
small bits before it is introduced to the grinding plates, alone 
or in combination with small grain. These two types cover 
practically the entire range of feed grinders which would 
be used in combination with a tractor for farm work. 

These machines are rated in sizes according to the diameter 
of the grinding plates. For instance, a 10-inch machine 
would have plates 10 inch in diameter, a 12-inch machine 
would have plates 12 inches in diameter, etc. These grinding 
plates are often referred to as buhrs. Combination cutters 
and grinders usually have a cutting mechanism with sufficient 
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capacity to suit the size grinding plates which are used. The 
selection of one or another, with reference to size, should be 
based on the power available and the amount of stock to be 
fed. 

Operation. — It should be set low enough so that it is con- 
venient to pitch or shovel into the hopper and should be pro- 
vided with facilities to use with the tractor, that is, with the 

belt pulley of the proper 
diameter so that it can* be 
belted conveniently. The 
operation of these ma- 
chines, so far as belting 
is concerned, is similar to 
that of any belted ma- 
chine. They must be 
properly secured to the 
door of the barn or 
granery where the grind- 
ing is done; or else se- 
curely fastened to some 
liberal sized skids, so that 
they, in turn, may be 
staked to the ground if 
grinding is done where no 
floor is available. When 
starting a new machine, it is important that the plates be 
well separated ; in other words, that there is plenty of clear- 
ance between them. All machines have an adjustment be- 
tween the plates, governed by a screw, by which very close 
regulation can be procured. This screw, in most cases, works 
against a spring. This spring will compress if foreign ma- 
terial of some sort gets into the grinding plates and will, 
therefore, avoid breakage and serious damage. An auxiliary 
hand lever, operating a cam, is also provided on nearly all 
machines so that the operator can instantly release the plates 
when necessary. This lever can also be thrown back to the 



Fig, 253. — Comiiion f<‘e(l Krindor. 
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original position which means that the original adjustment 
is procured after the plates have cleared themselves. These 
are preliminary adjustments which should be made to become 
familiar with the machine and to get material ground to the 
proper fineness. 

No particular figure can be given for the proper speed at 
which these machines should run. Unlike most other farm 

machines, they do not 
have a critical speed 
at which it is neces- 
sary to operate them. 
It, however, should be 
the aim of the owner 
to run them no less 
than about 400 
R.P.M., and in no 
case should the speed 
exceed 1000; in fact, 
about 800 is 

fast enough for all 
ordinary conditions. 
It must be borne in 
mind that the ca- 
pacity is, in a measure, in proportion to the speed. 

Most manufacturers furnish an extra set of plates with 
each machine and sometimes an extra set of breakers or crush- 
ers. Plates to suit the grinding of different degi’ees of fineness 
are available and may be selected to suit the conditions under 
which the machine is to work. It is a good scheme never 
to grind the material any finer than is necessary to get the 
results in feeding whicli are desirable. Finer grinding takes 
power and is slow work. 

It must be understood that these machines are to be oiled 
very thoroughly. Particular attention must be paid to the 
bearing next to the drive pulley because it carries the belt 
tension of the main drive belt besides the regular load im- 



Fio. 254. — Combination ron^hage cutter 
and grinder. 
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posed upon it in the grinding. If, as is often the case, a little 
grinding is done every day, or twice or three times a week, 
care ^ould be exercised to oil all the bearings with a good 
grade of lubricant each time before starting and often during 
the run. 

In feeding these machines, the operator should be sure that 
no foreign material gets into the hopper. Small pieces of 
wood and stones find their way into the feeding hopper with 
the material being handled. Sometimes even a stray bolt or 
a nut will be fed to the hopper ; and these foreign substances 
are in turn delivered to the grinding plates, and may do seri- 
ous damage, if 
they are large 
enough and if 
the compression 
spring is screwed 
down so tighi 
that the plates 
vvill not have lee- 
way enough to let 
this foreign sub- 
tance through be- 
tween them. On 

most grinders the bottom under the crusher or breakers, 
the “concave,” as it is commonly termed, is provided with 
wood break pins. Large pieces of foreign materials, there- 
fore, should cause enough extra load to come on this 
concave to shear these wood pins, allowing the bottom to drop 
and this material to fall on the ground. Care should always 
be used to replace these pins with new ones made of wood. In 
no case should iron be used. The main shaft may be badly 
bent and, in fact, the concave broken, and in some cases the 
machine so badly wrecked that it is beyond repair if a foreign 
substance gets into this machine where a bolt is used instead 
of the wood shear pin. 

The operator should accustom himself to keeping his ears 


Fig. 2rM.-— Crushing and grinding device of 
feed grinder: A, Flywheel; Ji, Agitator 
drive; C, Agitator; I), Crusher; E, Concave; 
(r, Shut-oflF ; //, Revolving plates ; /, Release 
lever; L, Pressure spring. 
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well “peeled” for strange noises about the machine. Foreign 
substances getting in between the crusher and concave, or 
even between the plats, will instantly make a racket that tells 
of trouble. In such cases the little release lever, mentioned 
above, which operates the cam, should be thrown over, which 
instantly releases the plates and allows this foreign material 
to pass through, before serious damage is done. 

On those combination machines which have separate cutting 
mechanisms for grinding cornstalks and other roughage, 
together with small grains, the same amount of care should 

be exercised in keeping 
foreign materials from 
reaching these cutting 
knives. Since knives 
are actually used to cut 
this roughage, and 
since they travel close 
to a shear plate, it is 
very important that 
they be set close 
enough to the shear 
plate to cut well with- 
out actually touching 
it. A clearance about 



Fig. 256. — Grinding plates. (Note dif- 
ferent tyiies. ) 


the thickness of a piece 
of thin cardboard will 
be sufficient for run- 


ning, and yet the cutting will be done thoroughly and with 
the least amount of power. It must, of course, be under- 
stood that these knives should be sharp, and in cases where 
much cutting is done, and they lose their edge, they should 
be reground. The operator should never attempt to cut with 
dull knives. This is particularly true of dry material. 
When material is damp, it cuts more easily, but it is important 
to avoid grinding wet or damp material of any sort unless 
it is to be used for feed immediately. No amount of damp 
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material should ever be ground up, for more than a day or 
two in advance. It will mildew and spoil. In any case, 
grinding material for more than two or three days ahead is 
poor policy since these materials keep much better in the 
original state than when ground. 



Fig. 257. — Feed grinder with bagging devite. 

When this roughage is fed, butts should usually be fed 
first and the hopper should be kept full continually, to get 
good results. To run a machine alternately empty and full 
is not alone hard on the engine or tractor driving it, but 
equally bad on the machine and the quality of work that it 
does. 

Where large tractors are belted to relatively small grinders, 
it is a pretty easy matter to over-work the grinder. Care 
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should be had to see that the grinder is kept full, but not over- 
worked because this induces stress and strain on the machine 
which may damage it seriously. In no case should the operator 
try to get the capacity of a 10-inch machine from one with 
6-inch plates. The best thing to do to get a little more capacity 
is to bring the speed of the grinder up, and if this speed is up, 
the operator must never force the material into the hopper by 
crowding. 

The grinding plates are usually made of cast iron with a 
chilled surface, which is very hard. It is really a glass hard- 



Fio. 258. — Portable combination machine. 


ness and these plates grind by rubbing the material be- 
tween them. Much care is needed in bolting them into place 
on the machine. The stationary plate should be free on its 
backing so that it will align itself and run parallel with the 
revolving plate. If, for any reason, this plate seems to rub 
at a certain place in the revolution of the revolving plate, it 
should be removed and an examination made to be sure that 
there is nothing in the way that hinders this plate from align- 
ing itself to operate properly. 

Various types of cob breakers are also furnished for these 
machines. The selection of one or the other depends on the 
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material which is to be handled. Care should be used in re- 
moving them to be sure that they are always securely fastened 
to the shaft. 

The amount of material these machines will handle and 
grind well can be regulated by the gate on the hopper of the 
machine. This gate governs the amount of material that 
enters the grinding plates. This gate should be set so that 
the maximum of material is fed through the machine con- 
sistent with the power. In other words, by grinding more 
slowly it is possible to grind finer than by forcing the ma- 
terial through or crowding it. It is also important sometimes, 
when tractors of small 
horse power are being 
used, to use this lever 
to throttle the amount 
of material going 
through the machine. 

This refers particu- 
larly to grinding grain 

here there is a chance 
of putting too much 
through for the power 

that is available. Agi- 259.— Feeding device of combination 

^ machine, 

tators are also pro- 
vided in the hoppers of many of these machines which keep 
the material moving. Frequently, when the machine does not 
deliver the material at the outlet spout, it may be due to the 
fact that the hopper is plugged, which, in turn, may be be- 
cause the agitator has become disconnected or broken. This 
agitator is of particular advantage when grinding roughage 
which has a tendency to bridge across the hopper and will 
not, therefore, work down into the spiral crusher. 

Attachments. — The most common attachment for grinders 
is an elevator which is usually driven from the main shaft by 
a small pulley and a two or two and one-half inch belt. This 
elevator is sometimes very long and provided with a spout to 
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deliver into a wagon box ; or a short elevator may be provided 
with a bagging spout which will deliver the ground material 
into sacks. The choice of one or the other depends on the 
disposition that is to be made of the ground material and the 
amount of material being ground. 

These elevators require very little care other than keeping 
the belt tight and the bearings oiled. Of course, the upper 
bearing should be adjusted so that the conveyor on the inside 



Fig. 2(K). — (^omhinaliop jjrinder and cutter with blowing device. 


will lift the ground material. If a chain is used, the adjust- 
ment must be such that there is no danger of its becoming 
unhooked because it is too loose. Neither should it be so tight 
as to cause unnecessary stresses on the bearings or chain. 

Capacity. — The capacity of these various machines is in 
proportion to the power available and the speed at which the 
grinding plates are operated, together with the degree of fine- 
ness which is desired. The hopper, in most cases, is in propor- 
tion to the size of these plates. 
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The following table is an approximation of the capacities 
of machines of this sort. It may be seen that the capacity is 
in proportion, in a measure, to the power whicli is being used 
to drive the machine. The speed at which these machines run 
has a decided influence on the capacity. The capacity is also 
further influenced by the degree of fineness to which the ma- 
terial is being ground. TJie figures given, however, cover 
average conditions with plates which are usually furnished 
with these machines when sent from the factory. 


SIZE GRINDER 

R.P.M. 

CAPACITY PER 

HOUR 

BUSHELS 

APPROXIMATE 

POWER 

REQUIRED 

6 inches 

400 

8-16 

4 ILP. 


500 

10-20 

5 


700 

16-32 

6 


1)00 

20-40 

8 

8 inches 

500 

i6-:t2 

6 H.P. 

, 

000 

20-40 

8 


800 

28-56 

12 


1)00 

30-60 

14 

iO inches 

500 

20-40 

8 H.P. 


600 

28-56 

12 


700 

36-72 

10 


800 

40-80 

18 

12 inches 

500 

36-72 

16 H.P. 


000 

40-80 

18 


700 

44-88 

24 


800 

48-96 

30 


The capacity in corn or kaflir of a combination roughage 
cutter and grinder will be from 40 to 60 bushels per hour or 
from 1800 to 2400 pounds ground medium with 8- or 10-inch 
buhrs at speeds of from 750 to 950 R.P.M. Hay may be 
handled at a figure of from 3 to 5 tons per day of 10 hours 
at this same speed range. 

Power Required. — The table above also shows the approxi- 
mate power required to operate these machines and is based on 
grinding to the capacity figures listed, and at the speeds given. 
Variations, of course, depend on the kind of material being 
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handled, and the fineness to which it is ground, which also 
will influence the power. This table, however, covers average 
conditions and may be used as a basis for selecting machines 
to go with the tractor or any engine of a horse power indi- 
cated. Combination cutters and grinders require more power 
since the roughage require cutting before it reaches the grind- 
ing buhrs. A machine of this sort with 8-inch buhrs will 
require from 12 to 18 horse power at a speed of from 700 to 
900 R.P.M. One with 10-inch buhrs from 20 to 25 horse power 
at a speed of from 700 to 900 R.P.M. 

Peed Cutters 

Function. — This machine is only a cutting mechanism and 
cannot be used for grinding. It may be used for cutting corn, 
hay, straw, etc. In some sections of the East and South it 
is termed a ‘ ‘ cutting box. ’ ’ 

Types and Sizes. — Like silage cutters, these machines are 
made in two types — the flywheel and the cylinder. These ma- 
chines are generally rated in sizes which represent the width 
of the feed throat, such as a 6-inch and an 8-inch or a 10-inch 
machine. 

Operation. — Since these machines are cutting devices, it 
means that work around them should be very carefully done 
to avoid accidents to the operator. Since they are belted 
machines, although requiring only a small amount of power, 
they should be properly secured to the barn floor and well 
belted. The speed at which a flywheel machine should run is 
usually given in the printed matter accompanying the ma- 
chine. In no case should a speed of 650 R.P.M. be exceeded. 
Cylinder cutters should never be run in excess of 750 R.P.M. 
Extreme care should be used in feeding the material to the 
feed rolls not to crowd it at all. A slow, steady feed is de- 
sirable. Sharp knives are always necessary. Much of what 
has been said about the field operation of silage cutters will 
apply to these machines. The length the material is cut can 
be changed from about V 4 inch to 2 inches. 
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Capacity. — The capacity of these machines in general is 
from 900 to 1500 pounds of hay an hour for an 8-inch size, 
depending on the length of cut, the material being handled, 
and the steadiness of the feed. Large machines with regular 
feed aprons will cut from 1500 to 3000 pounds an hour. 

Power. — The power* required to run these machines varies 
from about 3 to 6 horse power for an 8-inch, while a 10-inch 
machine will require from 5 to 10 horse power. These 
are approximate figures because there are so many factors 
that enter into this problem that influence the power require- 
ments. 



CHAPTER XXV 

WOOD SAWS 

Function. — The purpose of these machines for farm use is 
to saw wood into boards or for fence posts or for fuel. These 
machines are made in many different types and sizes to suit 
the different uses. One type may be to cut small tree trunks 
into fence posts for which a pole saw would be used, or into 
cord or fire-wood, in which case a common sliding or swinging 
table saw would do. This is for cross cutting. If it is in- 
tended to cut timber into boards, a rip saw is necessary. Such 
farm sawing outfits, to be operated by tractors, are nearly 
always equipped with circular saws, and is commonly termed 
a “saw mill.” 

Types, Sizes, and Rating. — As mentioned above, there are 
a good many types of saws, and the illustration shows some 
of the various kinds. The sizes of these machines are usually 
designated by the saw diameter. Cross cut saws are usually 
24 or 30 inches in diameter. Rip saws from 30 to 50 inches 
in diameter. For ordinary farm work, such as cutting wood 
for fuel or for fence posts, the type with the flywheel on 
separate counter shaft below the table will be found very 
practical. 

Power drag saws are also obtainable but not so common as 
circular cross cut saws. Saw mills, which are used prin- 
cipally for ripping timber into boards, are growing less com- 
mon since the local supply of available board timber is rapidly 
decreasing, or else it may be purchased at the dealers at a 
figure that makes sawing unnecessary. Large saw mills mak- 
ing a business of this work often turn out a better grade of 
lumber, and in some localities are able to furnish it just as 
314 
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reasonably as farmers are able to cut it up from their own 
wood lot. 

Field Operation. — The operator of a wood saw should 
realize first of all that this is a dangerous machine. Since he 
must work right in front of the cutting edge, it is well to use 
a great deal of caution so that neither he nor anybody working 
with him gets close enough to be involved in an accident that 
would result in the loss of a hand or even a finger. Small 
loose pieces coming in contact with the rapitlly revolving saw 
blade are often thrown with sufficient force to do bodily hurt 
and therefore, some care 
should be used to keep 
such pieces away from the 
saw. 

It is important that the 
saw should run at proper 
speed, which for cross 
cutting is approximately 
9500 feet per minute. 

This is the speed or travel 
at the periphery or at the 
ends of the teeth of the 
saw. This means a speed 
of 1200 r.p.m. for a 30- 
inch saw, 1500 r.p.m. for 

a 24-inch and so on. Speeds for regular saw mills for 
ripping should be about 4000 feet per minute. Speeds for 
soft woods may be somewhat higher while for hard woods it 
should be reduced. The power available is a factor to consider. 
The diameter of the saw and the number of teeth must be 
considered. The machine must be well staked and securely 
held and be well belted. ‘ A belt of the correct width and 
sufficient length to pull the saw in question is necessary. 

On the smaller type saws, such as the common wood saw, 
for individual use for cutting stove wood, or pole sawing, 
whichever may be done, it is necessary that the saw mandrel 



Kio. ‘J(n. — (Common wood saw for 
sawing stove wood. 
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run true. It should always be set level. Care should be taken 
in every case to see that this mandrel is kept true and that 
nothing is allowed to fall on it or in any way injure it as it 
is not possible to get satisfactory results from outfits with 
bent mandrels. On the small outfits that set out of doors 
most of the time, it is a good plan to remove the saw during 
that time when it is unused. It should be greased and hung 
in a dry place. The amount of work that saw mills or sawing 
outfits can do is in proportion to the sharpness of the edge 

that is kept on the 
teeth of the saws and 
the power available. 

To get good results 
from a regular saw 
mill the set-up must 
be correct. The ma- 
chine must be prop- 
erly staked to the 
ground and should be 
set level. The best 
place to level the ma- 
chine is on the saw 
mandrel, and with the 
saw properly in place. 
By placing the level 
vertically on the saw 
itself, a check may be had on this leveling. To set the machine 
horizontally the carriage track timber will form a good foun- 
dation on which to level lengthwise. With the machine prop- 
erly leveled, better work may be done. 

A 48'' rip saw with 24 teeth should run about 350 revolu- 
tions per minute. As the number of teeth increases so should 
the speed and power increase. A 48-inch saw with 34 teeth 
should run at about 500 revolutions per minute. Larger 
saws should run more slowly, but in about the same pro- 
portion, 





Fig. 202. — Wood saw for polo sawinj?. 
(Note countershaft and flywheel below 
table.) 
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The carriage drive on these saw mills is usually friction 
and this should be carefully watched and kept clean. Grease 
or oil should never be allowed to accumulate on these friction 
surfaces. The gears driving this table should be kept well 
greased and the cables should be kept taut. Unless this is 
done, uniform operation cannot be maintained. The saw 
must be properly set. This must be watched very carefully 
to be sure that it does not rub so hard as to heat. 

Some saws are equipped with stationary and others with 
revolving splitters. Where these are used and rotate, it is 
important that they should always work. If they refuse to 
turn, attention should be given to them before tliey heat 
rapidly and wear. 

The mechanism for holding the logs, that is the “Dogs,’’ 
as they are commonly called, should be kept sharp to get them 
to work well and the 
ratchets and dog 
shaft should always 
be kept properly 
greased to be sure 
they work uniformly. 

In other words, both 
must either back up 

and take hold, or let 

„ - , . , Fig. — Dra}? saw. 

go of the log simul- 
taneously. 

All bearings must be kept well lubricated. All parts that 
move on one another should be kept well oiled. The saw 
arbor particularly should be frequently lubricated. 

Saws . — Saws for ripping timber may be either of the right- 
hand or left-hand type. Standing in front of a circular saw 
with the top running toward you, it is a right-hand saw if the 
log passes on the right of the saw, and a Jeft-hand saw if the 
log passes on the left of the saw. Usually in the manufacture 
of these saws they are marked with the words “Log Side’’ 
on the saw. Before placing a saw on the mandrel, therefore, 
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care should be taken to see that it is put on correctly. The 
name should be on the log side of the saw. 

To sharpen a circular saw properly by hand is quite a task. 
Where they are made and in large mills where many are used, 
this is done on an automatic machine using grinding wheels. 
To do this work by hand requires much skill and great 
patience. Cross Cut saws and rip saws are sharpened differ- 
ently. The illustration shows the difference in the teeth, and 
the correct shape to file the saw is one part of it. The teeth, 
to be properly filed, should always be square on the front or 
cutting side. 



Fig. 204. — Wood-sawing attachment for a tractor. 


In placing the cross cut saw on the mandrel, it is very im- 
portant to see that the saw is free, that it is neither too tight 
nor too loose. The pins should have a free set also, and it 
should be unnecessary, in any case, to force the saw on this 
mandrel. The tight collar on the mandrel is usually concaved 
and the loose one perfectly flat. A rip saw should be very 
straight on the log side after the nut is screwed up tight, and 
the guide pins should be set so tjiat they merely touch the saw 
lightly, and not so tight that they will form the guide for the 
saw blade itself. The guide pins keep the saw from ^‘dodg- 
ing. ^ ^ The saw is usually set so that it runs into the log rather 
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.than out of the log, and these guide pins should never b 
for this purpose. 

If the saw has the proper tension and yet does not rui 
it is well to see that all the end play is out of the m 
itself and that this is not Causing the trouble. Freq 
trouble is experienced from various sources and heati 
the rim is noticeable. Several things may cause this 
the saw has been filed with the backs of the teeth too 
or there may not be throat room enough for the sawc 



Fig. 265. — A right-hand saw mill. Saw has insortod 
teeth. 

escape; the teeth may not be set enough, or the saw m 
be running fast enough to open up the body of the saw 
Saws often run warm at the center. This may be 
from a hot mandrel bearing itself, or the saw may be 
too much either to or from the log. Then again, the 
may be too low so that the saw hasn’t expanded tl 
itself. A saw should run cool, and it should be unnecess 
reset the saw due to these points. It is merely a quesi 
adjustment. 

Sometimes saws will tend to lead into or out of the log 
This can be overcome by beveling the backside of the 
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at the point. If the front of the tooth is square, and beveled 
at the back, this will cause the saw to lead into the log, and if 
beveled on the log side, it will lead the saw out of the log. 
Some saws run “snaky.” This is usually due to the fact that 
the saw has been unevenly heated and should be re-hammered 
by an experienced man. 

Filing . — If filing is attempted by the farmer, the following 
information may prove valuable : 

It is a good plan to examine a new saw thoroughly when 
it is purchased and fix in mind the exact shape of the teeth and 

Duplicating this filing 
and setting will prove 
very satisfactory. One 
of the chief difficul- 
ties in filing circular 
saws is that the bot- 
tom of the teeth are 
too often found with 
sharp corners instead 
of round. Cut-off 
saws may be filed a 
little beveled, or else 
the saw teeth will bend. This makes the outer edge cut more. 
A rip saw may be filed perfectly square and it is customary 
to file them from opposite sides. The teeth of all saws wear 
most at the extreme points, which do the work. 

Running a rip saw quite a time is apt to get it out of shape 
so that re-hammering may be necessary. This is a task for 
an expert and should not be attempted by the farmer. It 
would even be well to turn the sharpening of a circular saw 
over to an expert, because satisfactory results are obtained 
only when the work is done absolutely right. It hardly needs 
to be done more than once a year and is not an expensive 
operation. The average small portable cross-cut saw on the 
farm would hardly need sharpening more than every other 
year, and if nothing more was done than to cut up fire wood 


the way in which they are filed and set. 



A B 

Fig. 266. — A, Cross-cut saw ; B, Rip saw. 
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for the winter, sharpening at longer intervals would probably 
be adequate if the saw was propierly cared for during the idle 
period and properly run when at work. Uniformity in filing 
is one of the important things to watch. It is very important 
also to see that the saw is perfectly round. Since the very 
points in the teeth do the cutting, it is obvious that unless the 
saw is round, those teeth traveling in the largest circle will 
do the most work. 



Fig. ii()7. — Saw mill. 

Gages of Saws . — Saw blades are rated in gages which repre- 
sent their thickness. A saw may be of a given diameter and 
termed an “8x9 gage,” or an “8x10 gage.” This means 
a thickness of 8 gage at the center and 9 gage at the rim. 
Usually a7x8ora7x9is the most practical for the ordinary 
saw mill since it requires great skill to operate the thinner 
gages. The speed of the feed also can be slightly increased 
when thicker saws are used. 

Care of Saws . — The saw itself needs special attention. It is 
an edged tool and, therefore, should he handled accordingly. 
Care should be exercised to keep pieces of hard material like 
iron, steel, or concrete, from coming in contact with the sharp 
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teeth. A good plan is to have a wood frame in which the saw 
may be carried. Often the Rawing is done in a wood lot re- 
moved from the farm shop and in such cases sawing is no 
doubt done during spare time. The saw should, therefore, 
always be removed from the mandrel. It should be well 
greased to prevent lust. The mandrel, too, should be well 
greased, particularly that part which is threaded and carries 
the saw. The flanges, too, should be greased to prevent rust. 
The saw itself should always be set in a perpendicular position. 
Good practice is to hang it on a wooden peg in a dry place. 



Fig. 208. — Saw mill showing dogs holding the log. 


It should be well secured so that there is no danger of its fall- 
ing and injuring anybody. 

Capacity. — Farmers’ Bulletin No. 1023 has the following to 
say about capacity of cross cut saws: 

“The rate at which wood is cut with a good-sized outfit depends 
almost entirely on the speed with which the wood is brought up to the 
saw, and the skill of the sawyer and his helper in pushing the logs and 
poles forward into position without unnecessary loss of time. Under 
average conditions such an outfit as this should cut in the neighborhood 
of 20 cords into stove lengths of 12 to 16 inches in a 10-hour day, if 
kept working steadily. With a crew that works together well, and a 
saw and engine that are in first-class condition, the output can easily 
be made greater than this. 
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‘ ‘ The two men should be able to cut the whole year ’s supply of wood 
for the farm in two or three days, and if they can do this without 
neglecting other work, it may be more economical than hiring extra 
men. Similarly, two men, or even one, can operate the saw in cutting 
cordwood into stove lengths. However, if a full crew can be got to- 
gether by exchanging labor with neighbors, the work can be done more 
quickly and easily and with less cost for fuel for the engine.” 

Power Required — The power required to do work at this 
rate is considerably below what is available with even the 
smallest 2-3 plow tractor which, therefore, is an assurance 
that plenty of power is available in tractors that may be used 
for such sawing work. 

The following table gives approximate power and capacity 
figures for portable saw mills used for ripping hard wood logs 
into boards. Capacities in soft woods are about 25 percent 
greater. 


CAPACITY IN BOARD FEET 

POWER 

REQUIRED 

APPROXIMATE 

DIA. OF LOGS 

DIA. OF SAWS 
RECOMMENDED 

3500 to 5000 

10 to 20 

30 

48 

4u00 to 7000 

12 to 24 

35 

54 

6000 to 10000 

20 to 40 

40 

60 





The amount of timber that may b<‘ handled depends on the power avail- 
able, the size of the saw, and number of teeth, and whether the material is 
hard wood or soft wood and the number of men in the crew. 



CHAPTER XXVT 

BALING PRESSES 

Function. — To compress loose hay, straw or other loose 
material into a compact quantity of a fixed weight commonly 
termed a “bale” is the purpose of this machine. Loose hay, 
on an average, weights from four to five pounds per cubic 
foot. Baled hay, on an average, will weigh from twenty to 
twenty-five pounds per cubic foot. Tt is possible to increase 
this and sometimes its density is made as much as thirty-five 
pounds per cubic foot. This last figure, while possible, is not 
practical because of the extremely hard work and the stresses 
on the machine and because of the difficulties encountered in 
handling these bundles, which, in such cases, become quite 
heavy. A modern hay press or baler, as they are also termed, 
not alone presses the hay, hut provides for holding this rectan- 
gular bale in shape by the aid of wire commonly termed a 
“Bale-tie.” The machine should have liberal capacity for 
work, should make bales of uniform size and very (impact 
and straight. It should also be made in a manner so that it 
may be opened up in a way convenient for feeding purposes. 

Types, Sizes, and Rating. — Hay presses for use with 
tractors are of only one common type or style. They are, in 
general, alike and all have about the same characteristics. 
Feeders are available on many machines, which aid in increas- 
ing the capacity of the machine. While mechanical or auto- 
matic tying mechanisms have been tried, they are not as yet 
a practical device, therefore, all tying is done by hand with 
baling wire ties made for this purpose. 

These machines are rated in a series of sizes which corre- 
spond with the rectangular cross section of the bale in inches. 

324 
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The most common sizes of bales in inches of rectangular 
cross section are 14 x 18, 16 x 18, 17 x 20, 17 x 22 and 18 x 22 
inches. The most popular sizes, however, are 16 x 18 and 
18 X 22. The length of the bale may be made so that it will 
weigh a given amount. Usually these bale weighs are 7.5 or 
100 pounds each. This is about what one man can con- 
veniently handle. The size to use is one of individual choice. 
No fixed rule is used for choosing any particular size and 
no particular size may be given as a standard. 

Field Opieration. — Since practically all baling is done out 
of doors, there is always a splendid opportunity for lining up 
and setting the machine with the tractor in the best manner 
possible. If baling is to be done in a barn, care should be used 
so the tractor will be out of doors. The fumes from the ex- 
haust are poisonous, and besides this plan eliminates danger 
from fire. 

Be sure to run the fly-wheel on the baling press in the 
direction indicated by the arrow which in most cases is cast 
right on this fly-wheel rim. On machines that have no mark- 
ing, there is probably no difference in the operation whichever 
way the fly-wheel rotates. 

In many cases the speed at which the fly-wheel should run 
is marked on the wheel itself. If not, it may be printed on 
the frame nearby. Be sure that this part is run as indicated 
to get the proper results from the machine. Most balers 
have a plunger speed of about 20 strokes a minute. This has 
been found to be about as fast as good work can be done. It 
also means that it is about what can easily be handled in tying 
and in feeding. 

Oil all the bearings very thoroughly. Do not neglect the 
bearings of the pitman. These have hard service and need 
special attention, both at the crank pin and at the plunger. 
The gears, too, should be greased with axle grease. This 
makes for easy running and minimum friction. These gears 
should be given a greasing each day. 

It is a good plan to try the block dropping device before 
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belting the machine and the tractor. Paint often causes it 
to stick and turning the fly-wheel by hand to test this will, 
in the long run, prove a good plan. Try all the blocks to be 
sure that all will drop into place easily and freely. There 
should not be any tendency in any of them to stick. The 
various machines all have devices that differ slightly, but all 
are simple and easy to understand and operate. 

One of the next things to do is to set so that it will be 
convenient to pitch from the mow or the stack into the machine 
hopper or onto the feeder, if the latter is used. If setting 



Fro. 270. — Baling press with feech'r. 


close to a large rick or stack and no feeder is used, a platform 
may be set up alongside the feed opening on which the man 
may stand who feeds the hay into the condenser of the haler. 
This platform then affords ample room and space underneath 
for the operator of the tying device. If alone, he must work 
around on both sides of the baler to be able to thread the baling 
wires through the block. Two men are sometimes required 
to do this when fast baling is done. They usually handle 
the tied bales together to make work easier. If no feeder is 
used, the loose hay or straw, or other material, is fed into the 
upper part of the baler feed opening. 
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Most modern balers have what is termed a condenser just 
above the opening into the baling chamber. This condenser 
contracts and prepares the material for entry into the chamber 
by the acting of the foot feed. The condenser should always 
be kept full so that the greatest capacity of the machine may 
be obtained. 

When starting a machine some care should be used to get 
the proper pressure on the baling chamber so the bales will 



Fig. 271. — Spctional view of baling pres.s showing foot feed, plunger and 
gears. Dotted lines show' movement of plunger and foot feed. 


become tight and compact. Screws are provided for that pur- 
pose and it is a good plan to set them up gradually. The first 
bundle should not be tied. One of considerable length should 
be made in order to fill the chamber, against which the regular 
bale may be made. As soon as the chamber is full and suf- 
ficient pressure is obtained, a block should be set in place and 
tripped into the chamber. This, then, will be the beginning 
of the first finished bale. 

Since a bale of a fixed weight is to be made, a scale or 
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weighing device of some sort should be available to get this 
bale nearly correct as to weight. A platform scale or a port- 
able beam scale will do this work well. 

A bell signal device is provided on all balers so that an 
alarm will be given to let the operator know when to trip the 
block into the chamber. When this is set and the material 
being baled remains the same, no further attention need be 
given to this question. Checking the weight every few hours 
will be good practice anyhow, 
since it will reveal whether 
any change has taken place 
to alter the weight. If too 
heavy, the tension may be 
loosened. If too light, the 
tension may be increased. 

The foot feed should be set 
to work down into the baling 
chamber to within about three 
mches of the bottom. If the 
man who feeds the machine 
feeds uniformly, whether to a 
regular feeder or directly into 
the condenser, the work of the 
foot feed will be materially 
aided. Too often very uneven 
bundles and bundles with 
ends sticking out around them appear. This is due to uneven 
feeding. It can easily be corrected by feeding more carefully 
and unifoiTTily. A little practice will soon prove that this 
is not a hard task, though judgment, of course, is necessary. 
Care should be used so that the feeder is signalled each time 
a block is dropped. This will then permit getting the block 
in at a time when the chamber is empty. It, too, will permit 
having the foot feed carry in the next fork full so that bales 
will be square ended and of good shape. Frequently, bales 
that are decidedly bent will begin to appear. If a bale shows 



Fig. 272. — Tension device at end 
of baling chamber to govern 
compactness of bales. 
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a tendency to bend up in the center of the top part, less mate- 
rial should be put into the chamber near the top. If the foot 
feed does not travel down far enough, it should be made to 
do so. If a bale is bent in a sidewise direction, the tension is 
not properly and evenly set. A twist is often the result of 
improper tension. The remedy is to loosen side toward which 
the bale twists, or tighten the opposite side. Bales also get 



Fig. 273.— Block dropping device. A, Block; B, Lever for tripping. 

crooked sidewise when machines with feeders deliver the mate- 
rial to one side. Feeding short material usually causes a bale 
to bend toward the opposite side from which it is being fed. 
This shows that the material should be fed farther into the 
chamber, more nearly in the center; if this is done, the trouble 
can easily be corrected. 

The block dropping should be attended to by the man who 
is responsible for tying each bale. He will have time enough 
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to do this and is in the best position to handle the two jobs 
together. On some machines provisions are made for the man 
feeding the machine to trip the block dropper with his foot at 
the proper time. Tying should be done on the side on which 
the feeding is done. This enables the man who does this to 
keep close watch on the feeding. Since the block dropping, 
too, is usually watched, by the same person, he can control the 



Fig. 274. — Block in position to enter baling chamber. 


feeding, block dropping, tying and size and shape of bundles. 
Usually one man can attend to all these matters. Of course, 
if a large custom baling press is being used, it will require 
two men to look after this work. One on each side is the 
logical arrangement. These two men then handle the bale 
tying, each one looking after the work on his side only. In 
such cases the man on the feeding side does the signalling 
and attends to the block dropping. 
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Since these machines are very simple there is no very com- 
plicated mechanisms to get out of order. The usual care 
given to any farm machine is about all that is required. The 
bearings, if babbitt and in boxes, should be set up to keep out 
all play. The pitman, connecting the wrist pin to the plunger, 
has bushings which should be replaced if they show a tendency 
to pound due to wear. The blocks which are made of wood 
should be kept in good shape. Too often the blocks become 



Fig. 275. — Kaliiiff from a barn mow. 


warped or crooked, which hinders their working well in the 
dropping device. Good work cannot be done if the blocks are 
not doing their work well. A damaged block should be dis- 
carded and new ones purchased. It is a good plan to have 
several extra blocks on hand. 

Capacity. — An ordinary 14 or 16 x 18 baling press will 
turii out from 15 to 25 tons of hay per day of ten hours. 
A 17 X 20 will do from 20 to 30 tons per day, a 17 x 22 from 
22 to 32 tons and a 18 x 22 from 25 to 35 tons. 
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Hay, particularly alfalfa, is often handled directly from 
the window to the baling press and, therefore, the distance 
it is to be hauled has an influence on the capacity. While 
these figures are general, it may be said that under ideal 
conditions, considerably more may be done in a day and often 
as much as 15 or 20% more than the figures given. 

Power Required. — The power needed is very small. 
Ordinarily, even the small two-plow tractor will have ample 
power to operate a baler successfully. In general, it may be 
said that rarely does it require any more than fifteen horse 
power to operate a baling press to capacity under good con- 
ditions. This question needs very little consideration since 
these machines require such a small amount. Under severe 
conditions and with a large custom machine, it may run to as 
much as 20 horse power, however. 



CHAPTER XXVII 

IRRIGATION PUMPS 

Function. — The purpose of an irrigation pump is to pro- 
vide water from wells or other sources to those farms in the 
arid sections that do not get sufficient rainfall to grow crops 
successfully. There are several ways of irrigating, and pumps 
are used in those places where it is impossible to let the water 
in by gravity through flumes or ditches from natural sources. 

Types and Sizes. — There are two distinct types of irri- 
gation pumps that may be driven by the tractor — the rotary 
and the reciprocating pump. The first is also termed a ‘ ‘ cen- 
trifugal’’ or turbine type, the latter a “plunger” pump. Each 
of these may be sub-divided into horizontal and vertical styles. 
They may be further divided into single or muliple stage 
types. The “plunger” type pump may be single or double 
acting. The selection of one or the other of these pumps varies 
with the localities where they are used. 

Field Operation. — The horizontal type of centrifugal pump 
can be successfully used where sufficient water can be obtained 
near the surface, and the pump can be installed close enough 
to the supply so that it may be belted directly from the tractor. 
It must be made certain that the pump is well set and anchored 
so that a tight belt may be used. Where the lift is very high, 
say from twelve to twenty feet or more, the vertical type 
pump should be used. In such cases the well must be of a 
size big enough for the pump to be located and well anchored 
near the bottom. Rigging or timber supporting the vertical 
shaft should be installed similar to the method shown to 
afford means of delivering the belt power from the trac- 
tor to the pump proper through a vertical shaft. A vertical 
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shaft of this sort calls for bearings specially designed so that 
they Jnay be properly lubricated. Oil must be introduced 
near the top, and held there, or else the bearings will run dry, 
and become heated, and probably burn out and cause trouble. 

Plunger pumps of either the single or double-acting type 
are usually belted through a jack, thus forming a reducing 
gear at the plunger. It is important that the rigging be well 
anchored to a solid foundation to get good results from the 
plunger pump. The amount of water to be pumped will, m 
a measure, govern the selection of one or the other types. 

The operation of rotary 
pumps is comparatively 
simple. The horizontal 
type belted directly to the 
tractor with a straight or 
crossed belt will need lit- 
tle or no care, other than 
proper oiling of the main 
l^earings. A medium 
grade of oil of good qual- 
ity should be used. Dur- 

ing colder weather lighter , 27 (i.-norizo..tal rontrifugal 
oil should be used. It pump (single stnge). 

must be remembered that 

the belt pull is quite heavy, and, therefore, special attention 
must be given the bearings at this point. The pumps should 
always be tight so that there is no leakage. 

These facts also apply to the multiple stage type. They 
have the advantage, however, of handling a greater amount 
of water than the single stage type. There are more joints 
to be kept tight, and it is also well to remember that these 
pumps must always be primed when they are placed above 
the water level— which should never exceed eighteen or 
twenty feet and should be as much lower as practical. 
Theoretically, a pump at sea level should raise water thirty- 
two feet by suction. The altitude and the friction of the 
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water in the suction pipes affects this, and the efficiency of the 
pump as a whole. Since the principle on which these pumps 
work is that of maintaining vacuum, not only the pump joints 
but all the suction pipe joints should be kept absolutely tight. 
Wherever possible, care should be taken to keep the suction 
pipe straight, or at least as free from bends as possible. 

Vertical pumps are 
usually placed in a well 
which is dug and boxed, 
or cemented inside. The 
pumps are set at the bot- 
tom where an abundance 
of water is always avail- 
able. Even artesian wells 
that yield from seventy- 
five to one hundred gallons 
a minute may, by pump- 
ing, fre(iuently yield eight 
or ten times this amount. 
As already stated, vertical 
pumps set in these pits 
should be well anchored 
and the pit should be large 
enough that the operator 
may conveniently get to 
them, and attention be 
given them and the vertical 

Fio. 277.-Plnnger pump. 

lubrication. 

Where there is danger of getting fine sand or quicksand 
into the pump, it is important that a very fine strainer be used 
at the end of the suction pipe. The strainer is usually made 
of iron with slits in it, beveled on the inside so that particles 
which get through into the slits will not tend to plug up, but 
pass by. 

The casing must always be well perforated to be sure that 
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sufficient water is always available and this sometimes becomes 
the limiting factor in the performance of the pump. 

The plunger pump is usually operated from a pump jack 
to which the tractor is belted. In using these pump jacks it is 
well to see that the entire mechanism is housed. If possible, a 


housing may well be built 
over the tractor, so that it, 
too, may be run under 
cover. This also will apply 
to the centrifugal pump. 
The pump jacks or plunger 
pumps should be well 
cared for. The gears 
should be greased and the 
bearing caps kept tight. 
When the caps loosen as is 
often the case, there is a 
pounding, and the bearing 
metals are pounded out in 
a short time. It will also 
be found utterly impossible 
to keep the bolts tight if 
they have started to loosen 
in the threads. If, how- 
ever, parts are taken care 
of from the first and not 
allowed to pound, no 
trouble will be experienced 
from this source. The 



Fig. 278. — Vertiral centrifugal 
pump. 


jacks should be oiled very regularly and with a good grade 


of medium heavy oil. 


Ordinarily it is not desirable to try to operate a pump 
with a suction lift over 25 feet at sea level and in general 


one foot less for each 1000 feet above sea level. One horse- 


power is the force required to raise 33,000 pounds one foot per 
minute; therefore, to find the horse power required for a 



338 


FARM EQUIPMENT 

pump, it is necessary to determine the number of gallons de- 
sired per minute, which, multiplied by the height in feet and 
by 8% the weight of one gallon of water, will give the number 
of foot pounds per minute. The product divided by 33,000 
will give the horse-power required. To find the approximate 
theoretical horse-power required for a pump, multiply gallons 
per minute by height in feet and divide by 4,000. Actual 
horse-power required for small units will be at least double 
the above amount. The efficiency of the motor or engine which 
is to operate the pump must also be carefully considered; on 
very small sizes this is sometimes not over 50 percent. Correct 
alignment and adjustment greatly affect the amount of power 
consumed. 


Capacity and Power "Required 


The Capacity of a Pump De- 
pends Upon: 

I. Diameter of cylinder. 

IT. Length of stroke. 

III. Number of strokes in a given 
time. (Usually one minute.) 


The Power Required Depends 
Upon: 

I. Quantity of water desired in 
a given time. 

II. "V'ertical height to which 
water is to be raised. 

III. Friction in the pipes and in 
the pump itself. 


Centrifugal Pumps 


SIZE OF 
DISCHARGE 
INCHES 

GALLONS 

PER 

MINUTE 

NUMBER OF 

ACRES PUMP 
WILL COVER 
4 " DEEP 
RUNNING 12 
HRS. A DAY 
FOR 30 DAYS 
AT AVERAGE 

CAPACITY 

SIZE BELT 

RECOM- 

MENDED 

INCHES 

WIDE 

SPEED OP 

PUMP 

APPROX. 
H.P. REQ. 
UNDER AVR. 
CONDITIONS 

3 

175-300 

25-30 

5-6 

3500 

8-12 

5 

600-800 

80-120 

7-8 

3000 

12-15 

7 

900-1600 

150-200 

8-10 

2800 

15-25 

10 

2000-3500 

400-450 

10-12 

2500 

25-40 

12 

3500-4500 

500-600 

12-14 

2000 

40-70 


Since for irrigation a large amount of water is usually required dur- 
ing a short time, it is logical that a pump of this sort be used. 
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Plunger Pumps 


Plunger pumps do not have such great capacities for similar sizes. 
The following table will serve to show what plunger pumps will do on 
an average: 


CYLINDER 

DIAMETER 

INCHES 

STROKE 

INCHES 

PRESSURE 

IN POUNDS 

REVOLU- 
TIONS PER 

MINUTE 

DISPIACE- 

MENT IN 

GALLONS 

PER MINUTE 

APPROXI- 

MATE 

HORSE- 

POWER 

3 

4 

70-80 

65-70 

32 

3-4 

4 

6 

80-90 

50-60 

78 

5-7 

6 

10 

80-90 

40-50 

190-220 

12-15 

10 

10 

60 

40-50 

500-600 

25-30 



Fig. 279. — Centrifugal pump in action. 

U-SEFUL Information 

Stock will drink the following quantities of water per day^ 

Horses, 5 to 10 gallons. Hogs, 2 to 2yj gallons. 

Cattle, 7 to 12 gallons. Sheep, 1 to 2 gallons. 

About 1% gallons are refiuire<l to fill an ordinary lavatory; 30 gallons 
to fill the average bath tub; and from 7 to 10 gallons to flush the 
closet. 

The average suburban family uses about 50 gallons per day for 
each person. Watering of cattle, sprinkling of lawn, etc., should be 
figured extra. , 

With 40 to 50 pounds pressure per square inch, an ordinary %-inch 
garden hose nozzle requires about 6 gallons per minute when throwing 
a solid stream, or about 4 gallons when spraying. 

Approximately 8 gallons are required to sprinkle 100 square feet of 
lawn; 16 to 20 gallons will soak it thoroughly. 

The above table may serve to show what a centrifugal pump will 
do under average conditions of low lift and with average speeds and 
power. 





PART III 

MISCELLANEOUS TOPICS 




CHAPTER XXVTIT 

ENGINE CULTIVATORS 

Function. — The purpose of this machine, which is fre- 
quently termed ‘‘motor cultivator,’' is to cultivate row 
crops. Because of the limitations of the average tractor of the 
conventional type a machine has been designed to handle these 
row or intertilled crops, prin(upally corn. The great area of 
corn, together with its importance, makes it the predominating 
one to be handled by these machines. Cotton, too, may be suc- 
cessfully worked with them. They should, therefore, properly 
cultivate to maintain a mulch and to destroy weeds. They 
should be able to “hill up” or “lay-by” when necessary. This 
machine should be able to turn short, to get around the head- 
lands and should be able to straddle or go between the rows 
without danger of injuring the plants. It should handle this 
work on hillsides and in ground that is very soft without 
danger of packing the soil or injuring the growth of the plant. 
The operator should be able, from his seat on the machine, to 
handle the power plant, as well as the tool bars, in the easiest 
manner possible and with the least expense of power. These 
bars should be easily operated laterally, and it should be con- 
venient to set them to the proper depth. This machine should 
also lend itself well to the use of corn planting machinery 
using the greater part of the conventional two row corn 
planter. 

Types and Sizes. — There are two sizes of machines, 
namely : Single and Double Row cultivators. These machines 
are frequently rated at about 5-10 or 6-12 horse-power. They 
are built in several types, the two most common being the pivot 
axle and rigid axle machines. In the former, the pivot axle 
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type, the drive wheels usually are the forward wheels, using a 
single or double castor wheel behind. The gangs are connected 
to the frame. In most cases these gangs move with the action 
of* the pivot wheels and as the operator guides the wheels, so 
the gangs are moved. In other words, he is enabled to guide 
the machine close to the plants and follow the irregularities 
by swinging the wheels from side to side. This work is usually 
done by treadles which the operator moves with his feet as is 
the case in the regular pivot axle cultivator. Turning short on 
the headlands is accomplished by means of brakes on the dif- 



Fio. 280. — Engino cultivator (pivot axle type). 


ferential of each drive pinion shaft. The width of the ma- 
chine may in most cases he altered to suit the width of the rows 
to be planted or cultivated. 

In the rigid axle machine, which usually carries the steering 
wheel or guiding wheels in front, the gangs are nearly always 
moved independently. In the latter style, guiding of the 
shovels is usually done by regular treadles, located in a con- 
venient position for the feet of the operator. The steering is 
done by the aid of a steering hand-wheel which acts on the 
front wheels. 

Small tractors that are narrow enough to go between the 
rows are being used in combination with special cultivating 
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attachments which enable the operator to do good cultivating. 
Such machines usually provide means for short turning on the 
headlands and for setting the cultivator shovels to suit the 
width of the rows and to the depth required to do good work. 
With some tractore called general purpose machines, cultivat- 
ing row crops is done by using a regular cultivator in com- 
bination with this tractor. 

Attachments. — Since these machines are primarily culti- 
vating machines, shovels, sweeps, discs and so forth of various 



Fio. 281. — Engine cultivator showing shovel arrangement. 


kinds and types may be proourcd to use with these machines 
for different purposes because corn, cotton, peas, beans and 
many other row crops may be cidtivated. Tlie success of this 
work is in a great measure dependent on the skill of the oper- 
ator and his judgment in doing this cultivating with such a 
machine. Planters for drilling or checking corn may be pro- 
cured to attach to some of these engine cultivators. Such work 
may be done in a very satisfactory manner, if work is properly 
organized and the field properly layed out. Since the machine 
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is primarily a tractor, there are other farm operations that 
may be successfully done. Any light draw-bar work such as 
drawing a hay rake, hay tedder, hay loader, etc., may be done. 
On many farms even rolling, seeding and harrowing may be 
done by the aid of this power unit. 

A belt pulley on these machines permits using them for a 
variety of purposes where power requirements in general are 
not in excess of from 10 to 12 horse-power. Judgment in the 
way of using these machines for belt work must be used to get 
the most out of this kind of a machine. It is folly to attempt 



Fig. 282. — Engine cultivator with double-steering front wheel. 

work with a belt, for such work should always be done by the 
tractor and not by an engine cultivator. 

Field Operation. — Since these machines all contain a power 
plant, together with a transmission and driving mechanism, 
they require a good deal of attention so far as these parts alone 
are concerned. Whatever care is given the ordinary tractor 
will apply equally well here, and instruction books which 
accompany these machines, covering these mechanisms, should 
receive the careful consideration of the operator. The proper 
assembly, if one of these machines should be received ‘ ‘ knocked 
down, ” is of vital importance. Too often either the dealer or 
the farmer, if the machine is sent direct, takes too much for 
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panted and fails to read the instruction books which give 
directions for setting these machines up properly. Unless 
these are properly set up, they cannot be expected to do their 
work well. 

One of the first essentials to consider, in using one of these 
machines to cultivate row crops, is to plan the farm work 
accordingly. Headland of sufficient size to enable the operator 
to turn is of vital importance. In practically all cases these 






Fig. 283. — Cultivator sweeps and shovels of various kinds. 

machines require no more room than when animal power is 
used. Crops should not be planted so close to the ends that 
in coming around the headlands the plants will be run over or 
otherwise damaged and this, therefore, should be guarded 
against. It should also be the aim of the farmer, in planting 
his crop, to get the rows as long as possible to avoid turning at 
the headlands oftener than is necessary. If two rows are 
planted, the same two should be “plowed,’’ as corn cultivating 
is very commonly termed. It may be convenient in turning at 




E. 


Fig. 284. — Cultivator gangs. A, Four-shovel, pin break ; B, Six-shovel, 
pin break; C, Eight-shovel, spring trip; D, Spring-tooth gang; 
E, Gang with rotary shield. 
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the ends to skip a set of rows or two at each end of the field so 
that turning short will not be necessary. In such cases it 
should be comparatively simple to cover the field without dan- 
ger of injuring the plants at the end of the rows. While this 
is not necessary it can be done, but, of course, it is possible and 
also pra(dical to turn around short at the end and follow down 
all adjoining rows. This latter plan permits doing the culti- 
vating in the shortest period of time since the time spent on 
the headlands is at a minimum. 



Fid. 285. — Engine cuKivutor with planU'r attachinont. 


The number of shovels used on the gangs, together with the 
type, is a question that is determined by the crop being culti- 
vated and the soil characteristics itivolved. It is also a good 
plan to use a narroAver sliovel forward, because in traveling 
fast, as with these machines, the ground is thrown over more. 
It is of the utmost importance in going over the field for the 
first time to produce a mulch and at the same time to dig out 
the weeds, to be very careful of these small delicate plants 
which are dislodged very easily. In ground which has dried 
out rapidly after a rain that is being worked for a mulch, it is 
particularly important to get onto this soil and work as soon 
as possible without danger of getting stuck. In low lands this 
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is more important than on high lands and sandy soil. It must 
be understood that the yield is decidedly influenced by the 
elimination of weeds which sap the nourishment from the soil 
which should go to the plant. Early, frequent, and thorough 
cultivation is the secret of success. As first cultivation is 
usually done in the early season, it may be necessary to use 
extension rims on the wheels to prevent packing and to give 
sufficient traction for the cultivator. 

Shovels . — The parts of the machine which work in the 

An endless variety 
of types and kinds 
to suit various 
crops and soils are 
available. These 
are usually secured 
to a vertical mem- 
ber, the “shank” 
or “standard.” 
These^ in turn, are 
fastened to longi- 
tudinal beams. 
The whole member 
is commonly 
termed a “gang.” 

The illustration (Fig, 283) shows shovels of various kinds, 
types and sizes. Some of these are even termed “sweeps.” 
On some gang combinations, discs are even furnished in com- 
bination with shovels. For surface cultivation, these shovels 
are termed “blades.” On nearly all gangs, various combina- 
tions can be made to use either two, three, four, or more, of 
these shovels. Most of these shovels are provided with a 
safety device, so that if one of them strikes a hidden obstruc- 
tion such as a stone, or stump, which is underneath the 
ground, instead of bending the standard or straining the 
machine, a wood break pin is merely sheared off which allows 
the shovel to trip back and become inoperative. On other 


ground are commonly termed “shovels.” 



Fig. 286. — General purpose tractor, with two- 
row cultivator attachment. 
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machines these shovels are provided with what is termed a 
“spring trip.” In such cases it is unnecessary, as in the 
previous one, where a pin had to be renewed, to do anything 
other than just drop this shovel forward against where it is 
held by the compression of a coil spring. Frequently, in soft 
ground, by slowing up a little, the shovel will trip back in 
place by itself. 

In going over the field the fir.st time or two it is important 
to use plant guards which are usually made of sheet steel and 
so placed that they run on either side of the row being culti- 
vated. These sheet steel guards may be a rotary type instead 
of stationary where localities prove that this is satisfactory, 
the purpose of 
these guards is 
to keep the in- 
side shovel from 
turning the soil 
over on the row 
injuring the 
young plants. 

The adjustment 2^7. — Narrow tractor to pass between rows 

of this part. with two-row cultivator attached. 

therefore, be- 
comes a question of setting it so the plant will not be injured, 
and this is done by setting the guard and front shovels to suit 
the conditions and the soil. These shovels should also be set 
so they have the necessary penetration or “suck,” as it is 
commonly called. This means that they must be set so that 
they pull into the ground and have a tendency to go deeper. 
This action, of course, is counteracted by the hanging of the 
gang as a whole. 

These shovels are generally made of soft center steel, simi- 
lar to that which is used in plows. They are tempered and 
polished so that the soil particles will slide over them with 
enough pressure so there is no tendency for it to stick. In 
such soils where there is a tendency of this sort, these shovels 
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must be set with more suction to hold them into the ground 
which will make the pressure considerably greater in sliding 
over them. This tends to scour them, which keeps them clean. 

Another item in the adjustment of these gangs is to be sure 
that they are counter-balanced properly by the spring pro- 
vided for this pur- 
pose. This will assist 
the operator in lifting 
the gangs at the ends 
of the rows with the 
least amount of 
trouble. In other 
words, adjustments 
are provided that per- 
mit hanging gangs so 
that they balance 
very nicely. This bal- 
ance is effected by 
using different shovel 
combinations and the 
operator should, 
therefore, use some care to get this balance as nearly perfect 
as possible for the shovel and gang combination which is being 
used. The adjustment of these 
gangs with reference to width for 
two row cultivating is also impor- 
tant. If the crop is planted in 
rows 42 inches, 44 inches or what- 
ever it may be, the gangs should 
be adjusted to correspond. Very 
often this is neglected and the re- 
sult is that one set of gangs will 
do perfect work whereas the other 
one may travel so far away on one side that poor work is the 
result. This, too, should be watched to get the best results 
from machines of this sort. 



Fig. 280. — Correct angle of 
cultivating shovels. 



B''lO. 288. — Tool-bar, with beet-cultivating 
attachment. 
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All shovels should be thoroughly cleaned and well greased 
between cultivations and again at the end of the season. At 
this time it is a good plan to remove them entirely so they may 
be sharpened before the next season ^s work if necessaiy. 

Capacity. — So many factors enter into the amount of work 
that may be done by one of these machines that it is difficult 
to give any exact figure on the amount of land covered in a 
day. The speed at which they travel has the greatest influ- 
ence on the capacity of work. The distance between the rows 
also has an influence on the acreage that can be covered in a 
given time. The thoroughness with which this work is done is 
of utmost importance and 


should always get the first 
consideration of the opera- 
tor. While the fact that 
one of these machines is 
able to travel, particularly 
after the first or second 
cultivation, considerably 
faster than horses would 
work, means that more 
work can be clone. The 
fact that it will never be 



necessary to rest these ma- I'aJ. uitivator shovels set too 

- . T 1 tleep will cut corn roots and dani- 

chines, and that the work age the plants. 

may be carried on through 

the hottest days, even by a double shift by daylight and night, 
if lights are used, means that considerable acreage can be 
covered. With these conditions existing the limiting factor 
becomes the operator, and since most of these machines have 
provisions considering his (*omfort, it is apparent that the 
acreage covered is greatly influenced by the factors mentioned 
above. 

The capacity of an engine cultivator is ordinarily from 16 
to 18 acres of checked corn with a double row type in a day of 
ten hours. Drilled corn can be cultivated on an average of 
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from 18 to 22 acres a day. Therefore, while the acreage cov- 
ered per day m^y be as given above on an average, many 
farmers are able to do from 20 to 25 percent more. In other 
cases a novice may be able to do only 10 or 12 acres a day. 
Experience and practice in this work, as in any other kind, has 
an influence on the amount of work that may be done in an 
average day. Experienced operators can do as much as 24 
or 30 acres a day. On hill sides more care should be used and 
this reduces the amount of work somewhat. After all, it is the 

thoroughness of the JoJ) 
more than quantity done in 
a day that reflects in the 
yield of the crop. It is, 
therefore, safe to say that 
20 acres a day may be done 
on an average of all culti- 
vators under good average 
conditions where the ma- 
chine is kept going an 
entire day of ten hours. 

Planting Corn with one 
of the engine cultivators 
and an attached corn 
planter, whether drilling 
or checking, may be done 
in exactly the same way as 
would be done with horses. 
Rows, however, can be 
planted straighter and also 
a little faster, particularly 
when drilling. The planter should be attached according to 
instructions accompanying the machine. The choice of furrow 
openers is one dependent on locality. The care required of 
this machine for use with mechanical power should be the 
same as it should get when used with other power means. 
The time formerly required to rest animals, which always 



Fig. 291. — Shovels and sweeps prop- 
erly set will do effective work 
without damage to plants. 
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afforded a splendid opportunity to oil up the machine, is now 
eliminated; and consequently special attention must be paid 



Fig. 202. — Cultivating young corn. 


to the oiling of all moving parts; the wheels, the drive shaft, 
the clutch, cams, gears, sprockets and even the feed valves 



Fig. 293. — Cultivator attachment with remote control for early culti- 
vating. 


need some attention. Special attachments for planting peas, 
beans, cotton, peanuts and other seeds or even fertilizer at- 
tachments should also always be well lubricated to be sure 
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that they are working properly. When discs are used either 
alone or in combination with the regular shoe furrow opener 
these should be greased often. The discs and furrow opener 
shoes should always be greased when the season’s work is 
finished to keep them in good shape and polished for work 
the next season. 

The acreage planted to corn per day will, if checking, be 
from 15 to 20; and if drilling is done, from 20 to 25 acres. 
This may be put in during a ten-hour day under favorable 
conditions. This takes into account fields of good average 
size and good level land. On hilly land or under conditions 
where the land is wet these figures will need considerable 
reducing. 



CHAPTER XXIX 

GARDEN TRACTORS 

Garden tractors are machines which are self-propelled and 
used primarily for truck-garden work. They are principally 
operated by handles and the operator walks or rides on a 
sulky attachment behind the machine, from which position he 
is able to guide and control it. 

Function. — The purpose of this machine, as the name indi- 
cates, is to handle garden work, to plow but primarily to culti- 
vate. Unlike the 
regular engine culti- 
vator, which is used 
primarily for culti- 
vating, the garden 
tractor may also be 
used for planting, 
harrowing, etc. The 
size, however, is the 
first factor that deter- 
mines the difference between this mac'hine and the cultivator 
mentioned in the previous chapter. The garden tractor, while 
engine driven, is guided and operated by the aid of handles 
and levers that usually extend toward the rear and by the 
aid of which the steering and lateral movement of the culti- 
vating members are governed. 

Types and Sizes. — The general difference between garden 
tractors is hardly apparent to the average person. They are 
practically all two-wheel machines. They vary in weight from 
the smallest, weighing from 150 to 180 pounds, to the larger 
sizes, weighing from 750 to 1000 pounds. Some of the smaller 
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ones have only one drive-wheel, they are usually also single 
cylinder machines, and on these it is always necessary for the 
operator to walk. 

On the larger and heavier machines, such as those rated as 
2-3 horse-power, or even 4-6 horse-power, the operator may 
ride on a sulky attachment and control the implements from 
this position. 

In some eases the wheels are adjustable, independently of 
each other with reference to depth and width. In others, 

they are stationary and 
on a fixed axle. On some 
machines they may also 
be raised or lowered for 
work on side hills or in a 
furrow. These machines 
have engines of different 
sizes and numbers of 
cylinders. The draw-bar 
and lever arrangements 
also vary. The general 
characteristics, however, 
are very nearly identical 
with each other on all the 
various makes. Controls, 
hitches for tools and 
handles, however, differ 
on the various types. All the machines will plow a furrow 
varying from 4 inches to 8 inches in width, the acreage plowed 
varying from 1% to 1% acres per day, and the amount 
of cultivating depending on the width of the cultivator 
setting. 

Disc cultivators, swathing harrows, scratch harrows, rollers, 
and also levelers and planters may readily be attached to these 
larger machines for preparing the ground for planting. The 
manufacturers usually furnish all the necessary hitches for 
satisfactory attachment of tools and implements. The 3-, 4- 
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and 6-row garden seeder is an important machine for growers 
of vegetables for market. It is readily attached or detached 
without making changes on the garden tractor. A late devel- 
opment for the larger size is a riding cultivator which elimi- 
nates the walking and makes operation more pleasant and 
work more uniform. The turning at the end of the row and 
the handling of the cultivator teeth are questions of practice 
and the earnestness with which the operator tackles this job. 
Riding cultivator attachments are capable of handling a 
greater variety of tools, 
shovels and steels, etc., than 
the walking machines, since 
tools are shifted from side to 
side by means of the feet and 
lifted or regulated in depth 
by levers. The cultivators 
are attached to the tractors 
without alterations or inter- 
ference with the various con- 
trols on the handle bars. 

Field Operation. — S i n c e 
garden tractors, like those 
machines mentioned in the 
previous chapter, have en- 
gines and transmissions, it follows that these parts should get 
the care that any small engine would necessarily require. 

The plow is provided with the necessary hitching irons so 
that it may be hitched to the machine with the least amount 
of trouble and perform at its best under average conditions. 
Small plows, usually six or eight inches, are commonly used. 
Plowing with such a small plow is slow work and most gen- 
erally the soil is therefore prepared by using a regular tractor 
and larger plows for rapid work. 

It is very difficult to hitch to these machines without a thor- 
ough understanding of the requirements of the implement 
that is being drawn, and it would be almost useless for the 
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average farmer to try to make these hitches himself. The 
different machines require different methods of hitching the 
drawn implements and they should all be purchased from the 
manufacturer of the power machine itself. To try to hitch any 
of the present hand-operated or horse-drawn implements is 
folly. Considerable time and much effort has been put into 
the design of special equipment to go with the various ma- 
chines and it should, therefore, always be used. Even then, 
there is every chance to make mistakes in getting these ma- 
chines coupled-up with the power plant itself. Much freedom 
should be allowed and the thing of greatest importance is that 
it should be easy for the operator who walks behind the ma- 
chines to operate them. Unless the machines work in harmony 
with the power plant, it is needless to use them. 

The description given under the heading of the “Field 
Operation” of the various machines such as plows, planters 
and cultivators of various type and kinds, rollers and harrows, 
will apply in a general way to similar attachments, although 
smaller, on these garden tractors. Since the attachments are 
considerably smaller, they will require individual aid and 
care. 

Sand is one of the worst enemies of these machines, both as 
to the mechanical construction and the traction. Hillsides or 
slight grades present another difficult problem to be overcome. 
The side slip is often quite an item, especially with an over- 
load, and plowing is difficult, as there is little land to hold the 
plow up to work. A small two-way plow is desirable for hill- 
side work. Sandy grades that are very slight will also affect 
the draw-par pull of the machine and require that the depth 
of the plow or cultivator teeth be changed. 

The machine has a fixed horse-power beyond which it can- 
not go, and it is important not to overload it. A little over- 
load, or more likely a soft spot, and the tractor will dig in in a 
moment. Care should be exercised to pull the clutch out in 
time to prevent digging since the lugs or angle iron cleats on 
the wheels dig into the soil so rapidly that the tractor is 
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[uickly buried with crank case resting on the ground. A 
)lank, or a 2x4 inch timber, placed across the tractor in 
ront of wheels is the quickest and best device for extricating 
he machine under such circumstances. 

Where the machine is used on hilly ground or to hill up row 
rops, care should be exercised to keep it running as nearly 
evel as possible. Upsetting the 
aachine would do very little dam- 
Lge to it or its attachments, but 
t must be remembered that the 
[uestion is not merely one of lift- 
ng the machine up and starting 
t, and immediately going on with 
he work. To set a large machine 
ip after it has tipped over is the 
ob of more than one man, and 
0 upset it in a field mi*ans that 
fiuch of the crop will be injured 
lesides. In fact, if the machine 
s tipped over while cultivating 
ny row crops that are hilled up, 

good deal of the crop is bound 
0 be injured. It must be remem- 
ered that tipping would be due 
0 the fact that it did get on a 
illside or drop in a hole, and 
lerely setting it up in exactly the same place where it 
pped would not be satisfactory. It should first of all 
e skidded or moved to a place where it may be satisfactorily 
?t up on a relatively level footing or it will immediately 
p again. 

Special care should be used on hills. This caution applies 
articularly to those machines that have a rigid axle, which 
lakes it impossible to set one wheel up or down to suit such 
Dnditions. It must also be remembered that even though the 
wheels may be adjusted vertically, it will be impossible to go 
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back and forth on a side hill without losing a great deal of time 
adjusting wheels. 

When working in onions, beets, carrots, or any truck garden 
crops which are planted close, special care should be used to 
avoid running on the growing crops with the wheels of the 
machine. It is equally important that the shovels do not dig 
into the rows and destroy large quantities of crop. 

Where more than one row at a time is to be cultivated, it is 
a good plan always to plant as many rows at a time as are 
later to be cultivated. This permits a fixed adjustment of 



Fig. 208. — Ilay-mking attachment. 


cultivating gangs to the spacing of the planting. Then, too, 
slight irregularities in the travel can more easily be followed. 
If rows are slightly crooked, the same number handled at each 
time can always be followed without injuring the plants. One 
of the things that should be most closely guarded against is 
traveling too fast. Satisfactory work cannot be done in culti- 
vating row crops, such as carrots, onions, etc., if the rate of 
travel is more than about one or one and a half miles an hour. 
Of course, a man can walk faster, but he cannot do justice to 
his work if he does. It is better to go slow and cover the field 
in less time during the growing period and do the work bet- 
ter. Plowing, discing, and harrowing, and such work as goes 
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with seed bed preparation, may be done faster. The limit is 
the rate that a man on foot can follow without unnecessarily 
tiring him out. If provisions are made for riding on one of 
the attachments or on an auxiliary attachment, then this factor 
of rapid travel will be unimportant. The work of running 
the machine should be easy on the operator. The aim should 
be to make the work with a garden tractor more efficient. 
Its various attachments for different field work should, if 
properly attached and operated, make it possible to do more 



Fio. 2^)9. — Three-row planting attachment. 


work per day, and do it better and with less effort on the part 
of the operator, than in any other manner. 

Capacity. — This is a question of machine and man power 
used to good advantage and with the best judgment of the man 
operator exercised to get capacity work. While one operator 
will, by the sense of his keen judgment, be able to go two miles 
an hour, another will be able to go only half as fast and even 
then do inferior work. 

Plowing with a six-inch plow at from 2^/4 to 2% miles an 
hour will enable a good operator to do about 114 acres a day ; 
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with an eight-inch plow, about 1% acres a day; and with a 
ten-inch plow, about 2% acres a day. 

Harrowing with a four-foot disc will enable a good operator 
to do about 8 acres a day. With a five-foot disc he will do 
about 10 acres a day. A peg-tooth machine of the same width 
will do about the same amount of work. Such harrowing is 
based on a 2i/^-mile an hour rate of travel. 

Planting onions with a machine using a 4-row seeder with 
rows twelve inches apart will enable the operator to do about 
9 or 10 acres a day. Carrots planted in 24-inch rows with a 
seeder can be put in at the rate of from to 5 acres per day. 
Beets planted this same way and in rows the same distance 
apart may be planted at the same rate. This is based on a 
two-mile an hour rate of travel. 

Cultivating at a speed of about two miles an hour will 
enable a good operator to handle successfully about 01/2 acres 
of onions in twelve-inch rows and four rows at a time. Car- 
rots, 24-inch rows and two rows at a time, can be cultivated 
at a rate of about 4% acres per day. Cabbage and beets 
planted in rows like carrots can be cultivated at the same 
rate. Carrots and beets planted 22 to 24 inches apart and 
cultivated four rows at a time can be handled at the rate 
of about 20 acres a day. All this is, of course, a question 
of good judgment and thorough understanding of the machine 
and its attachments. Some operators can do slightly more and 
a great many more do very much less in a day of ten hours. 



CHAPTER XXX 

BELTS AND BELTING 



Materials— The transmission of power from one shaft to 
another on pulleys is usually by means of belting. Pulley 
belting is made of different materials and various grades, and 
of a thickness and width to suit the conditions under which it 
must work. On farm machinery leather, rubber, stitched can- 
vas, woven canvas and other types of belting may be found. 
Many cari-y trade names and cannot be identified or classed by 
these names as to material of which they are made. Rubber 
belting is always fabric belting impregnated with rubber. 
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Fig. 300. — Proper spacing of holes in leather or rubber belting. 


Most belts are made up in layers called “plies.’’ A belt, 
therefore, may be single ply, two ply, three ply, etc. Belts are 
also made in various widths. Some are made endless. 

Main Drive Belts. — The belt used for transmitting the 
power from the tractor to the belt-driven machine is usually 
termed the “Main Drive Belt.” The main drive belt is usu- 
ally of either stitched canvas or a rubber-canvas material. 
Usually these belts are endless and of lengths varying from 
50 to 160 feet, depending on the size machine and type of 
tractor used to drive the same. Since the distance between the 
tractor and the machine is not at all fixed, it follows that end- 
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less belts can most easily be used here. An endless belt is 
made in this manner at the factory where these belts are 
manufactured. They have the advantage of running smooth 
and requiring little attention and care and no lacing. The 
selection of a main drive belt depends mostly on the size of 
machine with which it is to be used. For a tractor of 20 horse 
power to drive a small wood saw would ordinarily require a 
belt of about four inches wide. One 16 or 20 feet long would 
be found satisfactory for such work. However, since the 
power farmer usually has other belt machines to drive it is well 
to select one which will transmit the maximum amount of 
power that the tractor can deliver. In fact, a little bigger belt 
will be even more satisfactory. This would then serve as a 
drive belt for any purpose for which it is found convenient to 
use the tractor. A tractor rated as a 20 horse undoubtedly 
has some extra reserve power or its rating would require a 
six-inch belt of four ply material. A main drive belt of this 
size, 75 or 100 feet long, would prove ample to do service in 
transmitting the tractor’s power to belt-driven machines 
within its range for many years, if properly belted and cared 
for. 

Main Drive Belts May Be Had in the Following Sizes and 
Capacities * 


BELT WIDTH 

INCHES 

PLY 

BELT LENGTH IN FEET 

approx, hoksk-power 

5 

4 

75 

18 

6 

4 

. 50 - 75-100 

22 

7 

4 

100 125 

26 

8 

4 

125 1.50 

30 

8 

5 

125 150 

72 

9 

5 

160 

42 


• This list Is being considered as a standard for adoption by various en- 
gineering societies and by the manufacturers. 


Lacing Belts.— In some localities the term “sewing” is 
commonly used instead of “lacing.” This is a task that any 
operator of farm equipment should master. To be able to lace 
or sew a belt properly is a qualification of which one may 
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justly be proud. A good lacing is one that approaches most 
nearly the original size and the original strength of the belt. 
It should be as strong as possible and not at all bulgy. Too 
often a mistake is made in thinking that heavy bulgy lace is a 
strong one. This is not the case. In going around the pulley 
it will jump and, therefore, wears not alone the lacing, but the 
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rest of the belt. Materials for lacing may be either of raw- 
hide lace leather or metal fasteners which can be put on in a 
shorter period of time, and sometimes serve just as well. 

The illustration (Fig. 300) shows the location of holes in 
leather or rubber belting that should be punched to take raw- 



Pulley side. Outside. 

Fig. 802. — A simple laee for a two- or three-inch belt. 


hide lacing. It is better to use two rows of holes, that is, 
placing those in the rear row midway between those in the 
front row when possible. It is also well to remember that the 
ends of the belt should always be cut exactly square and this 
can best be done by the use of a small tri-square. 

Canvas stitched belts can best be laced by using a hinged 
lace similar to the example shown in Pig. 304. It takes a 
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little longer to make this lace, but the time occupied will more 
than pay for itself in the service that may be obtained from a 
belt laced in this manner. The selection of the raw hide is of 
some importance. It is best to purchase a good hide and cut 
the laces in various widths to suit the belt to be laced. The 
metal fasteners illustrated are of two types. In Fig. 305, it 
may be seen that the fasteners hold both ends of the belt to- 
gether. In replacing or renewing this type, it is necessary to 
cut the belt on each end back of the fastener, and it must be 
shortened at least as much as the space which is occupied by 
the fastener. In the other type, Fig. 306, it will be noticed 
that the metal fastener is secured to each end of the belt. The 
small hooks at the end afford an interlocking means through 



Fig. 303. — Single-row lace for a three- or four-inch belt. 


which a metal or raw hide pin is put making lacing complete 
and holding the two ends of the belt together. In such cases 
when it is necessary to relace, only one end of the belt need be 
cut and a new metal fastener put on this side. It is well to re- 
member in putting on laces of any kind, that where belts must 
travel over idlers and bend in a reverse direction, particularly 
when pulleys are small, the lacing should be alike on both 
sides. If this is not done, they will wear rapidly and need 
replacing more frequently. 

Care of Belts. — For custom machines, it is a good plan to 
have an extra set of belts for each machine. The main drive 
belt is not to be included. In such cases, repairs may be made 
on one set of belts while the other is being used. This will 
save time and prove economical. Leather belts are best cared 
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for by keeping them dry, that is, avoiding moisture. At the 
end of the season ’s work and, in fact, even during the year, it 
is well to grease them occasionally with neatsfoot oil. If this 
is not obtainable, an animal oil should be used on leather belts. 
This will keep them pliable and mellow, which is necessary if 
maximum efficiency from them is desired. 

Canvas stitched belts can be cleaned with soap and water 
and painted with a good grade of linseed oil paint. This paint 



Fig. a04. — I lingo laoo for a five-, six-, or sovon-inoh bolt passing over an 
idler or tightener. (A good lace for main driv(‘ lx*lt if needed.) 

should be applied very thin. It is important in using canvas 
belts to see that the edges do not rub, for if they are worn, 
the belt will deteriorate rapidly since the plies are made up 
by folding one layer on the other and the edges are where 
these layers are turned. These belts also should be kept dry. 

Kubber belting of various kinds is not so susceptible to 
moisture as is leather. However, these belts should be cleaned 
frequently. Dressings of various kinds on rubber belting are 
apt to be detrimental. These belts should be carefully watched 
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to see that they do not slip and get hot. In other words, that 
they are not so loose that there is slippage between the belt and 
the pulley which will cause friction and rapidly wear off the 
rubber and decrease their efficiency. In rainy or wet weather 
it is well, in any case, to stop work since no belting will trans- 
mit its power satisfactorily under such circumstances. This 
applies particularly to machines that may use two or three of 
these different belts, and unless they all work equally well, it 
is time to stop the machine until such a condition does exist 



B''io. 305. — Metal belt fastener securing both ends of belt. 


that they may all perform alike. Anyhow very little farm 
work with machines of any sort can be done well in rainy 
weather. Belts should never be run tighter than is absolutely 
necessary to transmit the power required. Tighteners fre- 
quently afford an opportunity to get extra tension on the belt 
and care should be exercised to see that they are never set 
any tighter than is absolutely necessary. Many tighteners are 
also used as idlers to get “wrap’^ on pulleys of small diameter. 
All belts should always run in the center of the pulley face. 
The pulleys are usually an eighth or a quarter of an inch wider 
than the belt on each side. The belts should run in the center 
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so that their entire width may always be in contact with the 
pulley face. 

Slippage. — Very often, when the belt slips, the operator 
will be tempted to use resin to prevent this slipping. This is 
very detrimental to the life of any belt, particularly leather, 
and while it may prevent slipping for a short period of time, it 
will not, in the long run, prove helpful in solving the slipping 
problem. When a belt does slip, it is due to the fact that it is 
either too loose, or more power is to be transmitted than the 
belt is capable of handling, or else it is due to moisture, dirt, 
or other foreign substances 
coming between the face of 
the pulley and the belt it- 
self. The remedy is to re- 
move the cause of the 
slipping. 

Good belt dressings are on 
the market that may be used 
for various belt materials. 

Those, however, given above 
will serve very well. It is 
well to remember that a slip- 
ping belt causes heat and 
rapidly deteriorates the ma- 
terials of which the belts are 
made and often the ])ulley covering, pai*ticiilarly if this 
material is leather or rubber. If for some reason or other 
a machine should become plugged suddenly, and a leather 
belt start to slip so badly that heat is generated and it 
starts to smoke, it is desirable that this belt be removed 
immediately if possible and if a proper dressing is not avail- 
able, it should be saturated with lubricating oil instantly. 
Neatsfoot, tallow, or lard oil are preferable, but of not avail- 
able, use what is handy. Unless this is done immediately the 
leather will be so completely heated that it will char and crack. 
It will be hard and stiff and no amount of treatment later 



F'ig. 300. — Metal fastener with 
steel or rawliide hinge pin. 
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will do any good. The remedy then is to cut out this piece 
and replace with a new piece of leather belt. If sufficient 
length is used to get the proper tension and pulleys are of 
the proper size to get sufficient wrap or contact, satisfactory 
results will be obtained without any danger of trouble from 
slippage. 



CHAPTER XXXT 

PULLEYS AND PULLEY COVERINGS 

Function. — The purpose of a pulley covering is to increase 
the friction between the drive belt and the face of the pulley. 
Frequently a pulley is manufactured with such material built 
right into it and as a part of the pulley as a whole, and in this 
case, therefore, it is not merely a covering, but a part itself. 
Many pulleys on belt-dj*iven farm machines, particularly the 
main drive pulleys, are covered with some material, when not 
made-up as just described, affording 
greater friedion between the drive belt 
and Ihe pulley so that power may be 
transmitted at a minimum loss and with- 
out slippage. These pulleys in most 
cases are cast iron, and the cast surface 
is not desirable for a friction surface, 
when such small sizes are used. They 
are, therefore, covered with some mate- 
rial, or made and built up with some 
material, to sup})ly this friction grip. 

Leather is the most common material 
used for covering pulleys. In some cases 
?t canvas-stitched material impregnated with rubber gum is 
also used. Some are made with a wood covering or a wooden 
surface and are built up in sections, and some with a fiber 
or composition on the face for a covering. In either case, 
the purpose of all is the same. 

Covering Pulleys. — Covering pulleys with leather or a 
similar belt material may be accomplished in two distinct 
ways. Since these pulleys are usually made of cast iron, dif- 
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Fi(i. .‘^07. — Belt niii- 
ning on crown of 
pulley. 
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ferent devices have been worked out as a means of holding the 
belting material to the face of the pulley. In one case, the 
belting material is riveted directly to the face of the pulley by 
means of rivets passing through small holes drilled in it. In 
the other case, the pulley is cast with groves of a dove-tail 
shape, into which hard wood wedges are driven. The leather 
or other covering material is secured with clout nails to these 
wood wedges, which are securely held. Again, although very 
rarely, the covered material is glued to the face of the pulley. 
This has not been found as satisfactory as the other two 
methods for farm machinery which must work out of doors. 
This covering material must always be kept in first-class con- 
dition to be sure that it does the work for which it is intended. 

When it is necessary to re-cover a 
pulley, much care should be used to see 
that the material is stretched veiy tightly 
before final nailing or riveting to the 
pulley itself. One of the best procedures 
is first to cut the piece of belting material 
30S. — Main the width of the pulley, if leather is to 
fiber be used. If cauvas is to be used, it should 

be purchased the exact width of the 
pulley. This does not mean one-eighth or one-quarter inch 
narrow but the exact width of the face of the pulley. The 
material should then be cut square and nailed or riveted 
across one end. A heavy weight of some two hundred pounds 
should be applied to the other end of the belt and the pulley 
slowly turned as the material is secured to its face. A loop at 
the end and a 2 x 4 used as a lever upon which one may stand 
will give the tension desired. On most pulleys the covering 
can be put on when the pulley is in its proper place on the 
machine itself. It becomes a very difficult matter to do when 
one is of! of the machine unless a special device is available. 
In the factory where these machines are made, a special ma- 
chine is used for the purpose. It should be remembered that 
the tighter the covering is stretched, within reason, the better 
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will be the covering. On the main drive pulley of a thresher, 
for instance, a load may be put on the belt by running the 
front truck wheel of the machine on the lower end of this 
covering material to grip it. If the covering material is long 
enough, both front and rear trucks may be run on it. After 
blocking the cylinder 
and securing one end 
of the pulley, there- 
fore, and moving the 
machine, slack may 
be obtained to con- 
tinue around the 
pulley face. The ten- 
sion or load may be 
procured by using a 
bar in the cylinder to 
turn it and thereby 
get a good tight cov- 
ering. This method 
can be followed, and 
it will enable one man 
to do the job in a vei*y 
thorough inanjier. On 
pulleys that are in 
line with each other 
it is possible to get a 
wrap of six or eight 
times on one nearby 
and by blocking the 
shaft to keep it from 
rotating, case it otf to release slack, and cover the adjoining 
pulley very satisfactory by this method. Before the belting 
is finally cut off, it should be nailed and marked at each side. 
After being cut, it may then be hammered down into place 
and further secured so that there is no danger of its coming 
off in operation. 
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Where pulleys that contain the wood dove-tail slats are 
covered, clout nails should be used that are of sufficient length 
to be clinched. Where the covering material is held by rivets, 

the rivets should be of soft 
copper with fiat heads, and 
judgment must be used to 
see that the rivets are not 
pounded over and riveted so 
hard that there is danger of 
breaking the face of the 
pulley, which is very thin, 
particularly at the edges. It 
is only necessary to bend the 
rivets over to hold them 
properly. The success of 
covering will be in proportion 
to the neatness and thorough- 
ness with which this job is done. The work cannot be done 
in an unworkmanlike manner and be satisfactory. The cover- 
ing must be smooth and even. If the belting material will not 
stretch enough to come down on the 
edges, it may be that more tension put 
on the material by drawing it tight will 
bring it down on both sides. Since 
leather affords one of the best materials 
for this purpose, it should be used when- 
ever it is possible and logical to do so. 

Pulleys built up of wood, fiber, or com- 
position materials rarely need covering. 

If they do need it, the materials should Avood wedges on 
be purchased from the manufacturer and 
put on as a unit. If metal fasteners are used for belt lacings, 
they should be well hammered down so that they will not 
injure the pulley coverings. What has been said in the chap- 
ter on “Belts and Belt Lacings,” with regard to their care 
will also apply to pulley coverings. 




B^o. 310. — Pulloy-covoring 
riveted to pulley. 


CHAPTEE XXXII 

CHAINS AND SPROCKET WHEELS 

Types and Kinds. — Various types and kinds of chains are 

made, but the most common for use on farm machinery is 

termed detachable link belting, or sprocket chain. These may 

be made either of malleable iron or pressed steel. Their size 

varies from tlie smallest, such as are used on a grain grader, 

to the largest, such as may be used on 

the drive sprocket of a manure 

spreader. The sizes cover a range 

equivalent to leather belting from sizes 

of one inch to four or six inches. 

Malleable and steel detachable sprocket 312.— Dotnch- 

, . , • . , t , malleable 

chains are not interchangeable on sprocket chain. 

sprocket wheels. These sprockets 

should be expressly made for one or the other type. 

Operation. — There are a good many factors that enter 
into the successful working of detachable chains on farm 
machinery. When working under light load, and at medium 
speeds, these chains give very satisfactory service. On the 
other hand, if the loads are great, and the speed high, they 
are the source of much trouble to the farmer. The average 
agricultural engineer, however, has designed this farm 
machinery and provided these sprocket chains where they 
will give successful and satisfactory service. 

In machinery requiring higher speeds, and a positive drive, 
it is common to find a higher grade steel chain used. Chains 
of this sort are frequently termed “pintle chains, and are 
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commonly found on lifting devices of tractor plows. For 
lighter loads the ordinary malleable chain is very common on 
binders, threshing machinery, and shellers as mentioned above. 
Roller chains, too, are frequently used on farm machines where 
high speeds are necessary and where fairly heavy loads are 
carried, such as on silage cutters, threshers, etc. 

One of the first precautions to be taken in attaching the 
common sprocket chain is to see that this chain is put on the 
sprocket wheels correctly. The illustration. Fig. 316, shows 
the correct way to put a chain of the detachable link belt 
type on sprockets. It is quite important to see that this 
method is always followed. One of the greatest troubles with 
chains of this sort arises from their frequent tendency to climb 
the sprocket. By this is meant that the 
chain has a tendency to work to the top 
of the tooth on the sprocket wheel, and 
in so doing tighten it, frequently to such 
an extent that the chain will be broken. 
This may be due to two or three different 
things. One of the most common is that 
the wrong chain is used in combination 
In other words, it is important that the 
sprocket and chain fit each other. Chains are all made and 
numbered to correspond to the pitch or distance from the 
center of one link to the center of the next. It follows that 
the sprocket and chain must correspond in pitch if they are 
expected to work together. 

A sprocket wheel, even of the right size, will, when badly 
worn, cause the chain to creep toward the top of the tooth, 
bind, and, ultimately, break. A chain that is run too fast 
may have the same tendency, and a distance between the 
driver and the driven sprocket which is too great is particu- 
larly aggravating. The slack is taken up on one or the other 
sprocket wheels and brings about a tendency of the chain to 
climb the tooth of the sprocket. Another reason for this ten- 
dency is that the chain may be run on the sprocket bottom- 



Fig. 813.— Detach- 
able, steel 
sprocket chain. 


with the sprocket. 
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side up. This also should be watched, because in field work 
it frequently happens that when a chain is put on hurriedly or 
by a person unfamiliar with this work, it gets wrong side up. 
In the first case, the remedy is a sprocket and chain that are 
made for each other. In the second case, the remedy is a new 
sprocket wheel, because a badly worn wheel could not very 
well be expected to give good service. In the third case, where 
the chain was too slack, the remedy 
is a chain tightener, or idler, on the 
slack side of the chain. In the fourth 
case, of course, if the chain were on 
wrong side out, it should be reversed. Pm. 314. — Pintle chain. 

Besides these things which cause 
the chain to climb, and become tight and break, there is an- 
other which happens although rarely, since sprocket wheels 
are made by more modern molding equipment in the foundry. 
Heretofore, sprockets were sometimes made slightly large in 
diameter, due to swelling in the mold or undue wrapping in 
the foundry, which would cause the chain to climb. In most 
cases it was possible, by the aid of a half round file, to file 
away a triffe between the teeth of the 
sprocket all the way round — always 
a sure relief from further difficulty 
of this sort. While it is possible to 
Fig. 315.— Roller chain, run sprocket wheels a little out of line 
and still get fairly successful results 
from the chain drive, it is not desirable to do so, because it 
is bound to cause unnecessary wear on both the chain and the 
sprocket wheels. The sprocket wheels should always be 
exactly lined up with each other. 

Some manufacturers follow a plan of making a slight differ- 
ence in the driving and driven sprockets, although both sprok- 
ets may have the same number of teeth. This is done accord- 
ing to a rule which is customarily followed in the engineering 
departments and which brings about better results and opera- 
tion. Care should be taken that if the wheels are marked 
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‘^driver” and driven’’ they work that way. The driver, of 
course, is always considered the sprocket which furnishes the 
power to the driven; this point should be noted by the man 
working about the machine. 

Where an idler or tightener of some kind is used on the de- 
tachable link chain, it is well not to set it so tightly that it will 
cause excessive wear on the chain or on the bearings of the 
shafts on which the sprockets are located. This idler or 
tightener should always set square with the chain, and run 
perfectly free. It should be used on the slack side of the chain. 

Pintle Chains on such machines as spreaders, plows, shellers, 
etc., require the same care that has just been described, and 
what was said about the wear on sprockets or chains with 

DRIVEN DRIVER 


ll’io. — Detachable sprocket chain should ho run ns shown. Hooks 

up nnd running first. 

reference to the use of tighteners, etc., also applies. The pintle 
chain is malleable iron, but the pitch is considerably greater, 
and the loads they carry are also greater. Often they are pro- 
vided with oil holes on each link, and these holes should be on 
the outside. 

Boiler cha/ins are also commonly used on machines such as 
silage cutters, threshers, shellers, etc., but they are of a higher 
quality than either of those types mentioned above. This 
chain is made of steel, and in many cases the roller on each 
link is hardened. Another feature is the fact that they should 
be used on cut sprockets made to fit accurately. Unlike the 
other two chains, roller chains may be run at reasonably high 
speeds and with heavy loads. Since roller chains are of a 
higher grade, it follows that they must get better care. Not 
alone is it necessary that the sprocket wheels on which they 
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run should be of steel and in perfect alignment, but where the 
centers of the shafts are more than 12 or 14 inches apart, 
tighteners or idlers should always be used. These chains are 
not so easily detached as are the other two types, and because 
of this they are stronger, and less breakage occurs. Rapid 
detachment is unnecessary. 

Luhricaiion of detachable chains of the type mentioned in 
the first part of this paragi*aph is unnecessary, but when they 
are used in a dry place they may be oiled frecpiently. When 
pintle chains are provided with oil holes and the load is 
excessive, the chains should be oiled eveiy half day, unless 
they work in very dusty and dirty places. High grade 
roller chains, however, since they carry heavier loads and 
run at higher speeds, should be 
oiled frequently. In many cases, - “ 

roller chains are run in a dust Jy 
and oil tight case and conse- 
quently they are amply lubri- 
cated and kept free from dust ' l 

and dirt. It is to be remembered 

,, ,, , . . Fto. .*M7. — Tiphtonor on slack 

that these chains are composed side of chain. 

of a good many small parts and, 

working as they do on .each other, require frequent oiling. It 
is a good plan, therefore, to see that these chains are running 
in oil. Where they are run open, and without an enclosure of 
any sort, they should be oiled very often. It is well to remove 
them at the end of a day^s run, if they have been working 
hard, and clean them with kerosene. In some cases, this can 
be done with the chain in place, by saturating a cloth with 
kerosene and thoroughly wiping the chain to remove all excess 
dust and dirt. Afterward, the chain should either be dipped in 
a light oil or if left on the machine, wiped with another cloth 
saturated with a light lubricating oil to be sure that every part 
of the chain is thoroughly oiled. When the machine is to be 


used, this oiling process should always be done just before 
starting up, whereas the cleaning process should be done just 
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after shutting down. This will insure maximum performance 
with a minimum amount of wear, which means better results 
throughout. 

It should be remembered that power is being transmitted 
from one shaft to another and that these chains afford a posi- 
tive means of doing this. Belts of the ordinary type always 
allow or at least permit of a little slippage, whereas no such 
thing can occur when metal chains of any sort are used. They, 
therefore, call for positive performance and the things men- 
tioned above should be carefully guarded against. The results 
obtained from such driving devices will be in direct propor- 
tion to the care that is given them. Since all of this machinery 
is used at a critical time on the farm, it follows that although 
they are only chains, they should get just as much care and 
consideration as any other part of the machine. 



CHAPTER XXXIII 

LUBRICANTS AND LUBRICATION 

Any medium which reduces rubbing friction between two 
moving bodies may be considered a lubricant. Generally 
speaking, lubricating oils are of three different mediums: 
animal oil, vegetable oil, and mineral oil. A combination, 
or a “blending” as it is termed, of some of these is also 
satisfactory and practical. 

Kinds of Oils . — Aiiimdl ails used for lubrication are lard, 
tallow, sperm, seal oil, etc. 

Vegetable oils used fv>r lubrication are castor oil, olive oil, 
cotton seed oil, etc. 

Mineral ails used for lubrication are those made from crude 
petroleum, and they may cover a great range from white oils, 
like kerosene, to the heavy black oils. This range includes the 
different processes in distillation of the crude oils. 

Animal oils have the disadvantage that they become rancid, 
due to the action of heat, and the process of heating-up pro- 
duces an acid which very often is harmful, in that it attacks 
the metal which it is supposed to lubricate. 

The general requirements of lubricating oil and its value as 
a lubricant depend upon what it is to be used for. It would be 
inconsistent to use the same oil for lubricating a high speed 
spindle which might be used for lubricating the skein and hub 
of a threshing machine truck wheel. There are several factors 
which must be taken into consideration. These are pressure, 
speed, and temperature. They may be further divided into 
light, medium or heavy pressure ; slow, medium or fast speed ; 
and low, medium, or high temperatures. In general, it may 
be said that light pressure will range from 50 to 150 pounds 
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per square inch bearing surface, medium 150 to 450 pounds, 
and heavy up to 1300 or 1400. Speed given in revolutions 
per minute may cover a range as follows : Slow speed from 
60 to 250, medium speed from 
250 to 800, fast speed from 800 
to 2000 or 3000. Temperatures 
may range from 60° to 120° P. 
as low, 120° to* 240° F. as 
medium, 240° to 480° F. as high. 

Method of Lubricating. — 
Where fluid oils are used, the size 
of the oil holes should be in pro- 
portion to the thickness of the 
oil used. The number of them is 
usually in proportion to the 
length of the bearing. The 
amount of oil needed is in pro- 
portion to the load carried and 
the size of the bearing used. In 
some cases the bearings must be 
actually flooded with oil so that 
the shaft in the bearing itself will 
never be in danger of touching, 
which would cause trouble. The 
theory upon which all lubrication 
is based is that the two surfaces 
should be separated from each 
other by the lubricant. The small 
particles of oil must actually 
separate the two surfaces and pre- 
vent them from touching each 
other. If these surfaces do touch, heat is instantly generated, 
and as the rubbing increases so does the generation of heat 
increase, which means a “hot-box’^ and a ruined bearing, 
and often a ruined shaft also. 

Greases. — Greases of various kinds are usually forced 



Pig. 318. — Proper manner of 
greasing a bearing by means 
of a grease cup. (Note 
black indicating grease in 
lower illustration full 
length of bearing box.) 
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rough a conventional type of grease-cup, from which they 
e conveyed to the place to be lubricated. The various ele- 
ents mentioned above may be used in the form of a grease 
solid lubricant. Animal fats, vegetable waxes, and solid 
Is, mixed with lime and other solid substance such as pe- 
oleum jelly and vaseline, are used in compounding and mix- 
g greases or hard-oils. Even soap is sometimes used as a 
edium for mixing them. A combination of different lubri- 
nts can be mixed together to make solid-lubricants or greases, 
id there is hardly any limit that cannot be covered in getting 
fferent degrees of lubricating qualities from such combina- 
)ns. Generally, however, the highest grade greases contain 
limal fats and mineral oil jelly. Even soapstone, mica, and 
metimes graphite are mixed with these to impart various 
grees of lubricating qualities, but such greases are of an 
ferior kind. 

Greases may be divided into three classes: “Compound,’’ 
^et” and “Boiled.” Compounded greases are composed 
animal fats, paraffin, waxes, and cheap oils. They become 
ncid and in that state are unfit for lubrication. Set greases 
e also termed axle greases. They are mixtures of low grade 
s, resin oil, and fats. Often, too, they contain soapstone, 
aphite, mica, or suphur. They are good only for axles of 
rm machinery and other heavy machinery. Boiled grease 
commonly termed “cup grease,” and may be divided into 
ur grades: 1, 2, 3 and 4. Number 1 is the softest and 4 the 
irdest. Cup greases may be safely used on almost any 
rm machinery provided with compression grease cups. Of 
urse, the grease selected sliould be determined by the re- 
tirements of the machine in question. 

Oil for Anti-Friction Bearings. — These bearings are very 
gh grade and made of a good quality steel. What has jus^ 
en said with reference to the selection of oils for machines 
different kinds, with reference to pressure, speed and tem- 
ratures, will apply also to oil for anti-friction bearings. It 
not a good plan to use a heavy black oil on an anti-friction 



386 ' FARM EQUIPMENT 

bearing that operates at a high speed such as might be used on 
a thresher ; it may even be a detriment to do so. The churning 
effect of an oil in this case will generate in itself heat enough 
to cause trouble. It should be the aim to use an oil consistent 
with the conditions under which the bearings are working. 
One of the essentials in the selection of an oil for anti-friction 
bearings of any kind, however, is that the lubricant be free 
from alkali, acids, and moisture. It must also be free from 
foreign substances such as cork, saw-dust, or even graphite in 
any form. In general, a “medium” motor oil will be found 
satisfactory for use in anti-friction bearings. It will be diffi- 
cult for the power farmer, or the user of machines, to know 
exactly whether these elements are present in the lubricant 
he buys, yet any reputable dealer in oil will be glad to furnish 
a lubricant of these specifications for oiling anti-friction 
bearings. He will tell you frankly whether his lubricant con- 
tains them. It must be expected, of course, that the price has 
some relation to the quality of oils, just as it has in any 
other commodity. 

The following classification will cover lubricating oil in a 
general way; 

1— Cylinder Oils: 

a — High pressure for steam from 140 to 200 pounds, 
b— -Low pressure for steam from 14 to 140 pounds. 

S — Crank Case Oils: 

a — Heavy, for heavy loads, medium speeds and high temperatures, 
b — Medium, for medium loads, medium speeds and high tempera- 
tures. 

c — Light, for light loads, high speeds and high temperatures. 

,5 — Dynamo OUs: 

a — Heavy, for heavy loads, high speeds and low temperature, 
b — Light, for medium loads, extremely high speeds and low tem- 
perature. 

d^Engine and Machine Oils: 

‘ a — Heavy, for heavy loads, slow speeds and medium temperature, 
^ b — Light, for medium loads, high speeds and medium temperature. 

In addition to these there are also a number of special oils 
for air compressors, cutting oils, cooling oils, etc. Many are 
combinations of those listed above. 
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For general farm machine lubrication, the oils in class ‘ ‘ 4, ” 
listed as “Engine and Machine Oils,'’ will in the (a) and (b) 
classes serve for all general purposes. Engine and machine 
oils are practically the same. These oils may be yellow, 
amber or red mineral oils and may even be compounded with 
animal or vegetable oils. Engine oils are usually better refined 
and blended and are therefore slightly higher priced. Oils 
purchased under the name of “Castor Machine Oils” are 
usually thickened with other substances and are not so de- 
sirable as the high grade machine oils. They should never be 
used on any farm machinery. 

One essential in selecting an oil for farm machinery is that 
it comes within the class given in the table, and that it be 
purchased on the basis of doing the work for which it is in- 
tended. To get satisfactory results from cheap oils is im- 
possible, In fact, the value of an oil as a lubricant should, 
in a measure, be proportional to the price paid. It is incon- 
sistent to expect to get as good results from oil costing 20c 
a gallon as from an oil costing twice or even three times as 
much. In reality a gallon of good oil will go much further, 
and do more effective work, operate the machine with less 
danger of trouble and with less power, than a cheap oil. The 
best oil within reason, then, consistent with the machine on 
which it is used, will prove the cheapest in the long run. The 
same thing is true of greases of various kinds. 

Care of Lubricant. — In the first place, it is well to buy 
these oils in quantities; either a barrel or half barrel, — for 
two reasons . one is that they may be purchased for less money, 
and the second that in these containers they are more apt to 
be kept clean and free from dust and dirt. 

The various funnels and measuring containers through 
which the oils is poured — or even the oil cans, if the oil is to ^ 
run from the barrel to an oil can — should always be kept clealT 
A barrel of oil should never be allowed to stand outside, but 
should be under cover, preferably in the work shop or some 
place where there is a minimum of dust and dirt blowing 
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about. Since one of the greatest enemies to all farm ma- 
chinery is dust and dirt, to get it into a machine and into 
the oil in the very bearings of the machine is the worst practice 
that can be carried out. 

A dust-tight cupboard built of boxes, with a door in it, 
fastened to the wall near where the barrel of oil is kept, is 
a very handy thing to have, and it affords a fine storage place 
for these measuring devices and the funnels. 

Greases, too, should be purchased in cans of 25 to 50 lbs. 
each and the cover always kept on them while not in use. It 
is a good plan to fill a small can that has a good cover to take 
into the field or to wherever the machines are that are to be 
lubricated.' This can may be filled from the large one in the 
shop ; then the large supply will not be so apt to become con- 
taminated with foreign substances, such as grit and dirt. 



CHAPTER XXXIV 

TOOLS AND SHOP EQUIPMP^NT 


Every power farmer should have a shop. This does not 
necessarily mean a factory, but merely a place that may be 
termed a shop, in which such tools may be kept as are needed 
for making repairs required to keep the machinery in the best 
working condition. 

It may well be incorporated in a building that houses 
the tractor and other implements. This shop should be 
a place that may be heated with a stove. It should have 
a substantial floor. It should be big enough to house the 
tractor also. This is desirable, because during the slack period 
in winter it affords an opportunity to overhaul the tractor in 
a heated room or building, and in addition it also provides 
an excellent place in which to work on the motor car or 
truck — frequently found necessary. 

The shop should contain the following list of tools,* which 
will be found practical-for all general farm repair work: 


Tools for Wood Working 


Ax 4% -pound size 
Hatchet 
Compass saw 
Steel square 
Bevel ‘ ‘ 

Auger bits — set of eight 
Gimlet “ < < < < “ 

Auger T handles — 4 sizes 
Wood chisels straight — 6 sizes 
“ gouges — 3 “ 

Claw bar 
Spoke shave 
Folding rule 
Plumb bob 

* From Bulletin No. 347, issued 
culture. 


Hand ax 

Hand saw — crosscut 
“ —ripping 
Draw knife 
Brace 

Screw driver — 2 sizes 

“ — for brace 
Jack plane 
Smoothing plane 
Claw hammer 
Riveting hammer 
Wood rasp — 3 sizes 
Chalk line 
Spirit level 

by the U. S. Department of Agri- 
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Tools poe Iron Working 


Machinists’ hammer 
Riveting hammer 
Punches 

Coal chisels — 4 kinds 
Files — 6 kinds 
Blacksmiths’ hammer 
Vise 

Hack saw frame and blades 

Soldering iron 

Thread cutting appliances 


Pipe fitting appliances 
Monkey wrench — 3 sizes 
‘‘S” wrenches — 6 “ 

Alligator wrench 
Pipe wrench — 2 sizes 
Forge 

Tongs — 3 kinds 
Drill press and drills 
Ratchet drill 
Chain drill 


Trimmer snips 
Pliers — 3 sizes 
Crow-bar 
Grindstone 
Oil can — 3 kinds 
Staple puller 
Rivet set 


Miscellaneous 

Dividers 

Cutting snippers 
Maul — 20 pound 
Oilstone 
Wire stretcher 
Leather punch 
Awls 


Special Conveniences 

Work bench with wood vise and 
iron vise 

Saw horses — one pair 
Mitre box 


The anvil can best be mounted on a block of end wood set 
well into the ground before laying the cement floor, or even 
a good clay dirt floor is satisfactory for this part of the farm 
shop. The forge must be set so that the smoke will And an 
easy outlet into the chimney. It is a good plan to purchase 
high grade tools. Rather, a few, well selected and of good 
quality will, in the long run, prove more valuable to the 
power farmer than many cheap and inferior tools. Racks 
or empty cigar boxes set on a shelf will make good receptacles 
for all small sizes and kinds of bolts, nuts, wood screws, nails, 
etc. A cupboard on the wall to hold the tools is also a big con- 
venience. Most shops that are on the farm too often become 
a store room, like an attic in a house, for almost anything that 
the farmer wishes to dispose of in a hurry. It should be a 
fixed rule that nothing but the tools and such pieces as need 
repairing are stored in the shop. 
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The shop should be provided with racks on which several 
barrels of lubricating oil may be placed. This oil may be 
drawn and used as needed. The oil is more apt to be kept 
clean, and so, too, are the funnels and pouring cans. It will 
be found that this part of the power farmer’s equipment, his 
repair shop, will be as valuable to him as any implement 
he may have. It will become as valuable as the tractor itself, 
for the success of the tractor and the machinery that goes with 
it is largely proportionate to the care they receive and this 
care is proportionate to the facilities that the farmer has for 
giving it. A farm shop and a good tool equipment are, there- 
fore, most essential. 



CHAPTER XXXV 

HOUSING MACHINERY AND WINTER STORAGE 

Agricultural machinery is designed and built to do a cer- 
tain amount of work in a certain way. It represents a big 
investment to the farmer, which, on an average, in the princi- 
pal grain growing states, in farm machinery to-day, is close to 
$1,500 per farm. Therefore, to get the best out of these ma- 
chines proper care must be given them. This, in turn, means 
proper housing when they are not in use. The housing of 
machinery is important and is gaining recognition by farmers 
everywhere. One of the greatest factors which tend to reduce 
the efficiency of machinery is the fact that through neglect 
during that period when they are not being used they dete- 
riorate rapidly. Depreciation is one of the biggest factors of 
expense in farm machinery with which the farmer has to con- 
tend, and it is largely due to the fact that so many machines 
are not properly housed when they are not in use. Investiga- 
tions have shown that farm machinery depreciates at the rate 
of about 10 percent per year on an average. On some ma- 
chinery this figure is twice as much. 

A machinery building and shop combined are a means to 
this end. It may also be the one to house the truck or auto- 
mobile. Motorized farms are today a reality. Their im- 
portance is becoming recognized more and more every day. 
To prepare for this era of development is logical. It is 
entirely practical to put up a building that will afford housing 
all farm-operating machinery including its power units. 
This building may be made of wood and its construction as a 
whole made to suit the farm in question. The locality, and 
the type and kind of adjoining building should have an infiu- 

392 



HOUSING MACHINERY AND WINTER STORAGE 393 


ence on the material used for this building. Since modern 
farming machinery includes a tractor, and since an auto- 
mobile is in nearly every case a part of the farmer’s equip- 
ment, it is suggested that this building be made to house both 
machines. Since this building houses machinery which is set 
entirely on the ground, the structure need not be a very 
expensive one. Its roof must support only snow loads and 
resist wind pressure. It is desirable that it be divided into 
several parts. 

The following table shows how many days a year some 
common farm machinery is used and for how many years it 
lasts. These figures are taken from Bulletin No. 338, con- 
tributed from the office of Farm Management of the U. S. 
Department of Agriculture and represent averages i 


IMPLEMENT 

LIFE OF IMPLEMENT 

ACRES COVERED 

Days of 
W ork 

Yeats 

Per Year 

Total 

8ulky Plow 

119 

8.1 

30.9 

250.3 

Spring Tooth Harrow 

73 

11.0 

71.1 

782.1 

Spike “ “ 

43 

14.0 

48.3 

676.2 

Disc Harrow 

54 

13:0 

35.2 

457.6 

Grain Drill 

76 

16.4 

46.3 

759.3 

Mower 

46 

14.8 

28.0 

414.4 

Hay Rake 

37 

14.5 

43.0 

623.5 

Grain Binder 

53 

15.4 

35.2 

542.1 

Corn ‘ ‘ 

40 

10.8 

21.1 

227.9 


Added to this is the fact that farm machinery is being made 
better every year. The advent of the tractor has brought 
about designs that make for machinery to work with it, and 
it must, therefore, be better machinery. The trend of design 
of agricultural machinery is toward something .better, any 
for this reason housing and proper care of machinery is W 0 i^ 
essential than ever. 

The fact that many repairs can be made on farm machines 
by the farmer himself calls for a shop where these repairs 
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may be made, and this can also be a part of this building. 
It is desirable that it be provided with a chimney so that the 
part which contains the shop may be heated so that work can 
be done on the tractor, the truck, the motor car, the plow, 
the harrow, the thresher or any other farm machine during 
the cold days of the winter or at any time when farm work 
is slack. The shop may be made large enough so that it will 
be convenient to work around all sides of a tractor when it 



is being repaired or overhauled. It is also a good plan to pro- 
vide a beam overhead in the shop itself, so that a hoist or a 
block and tackle may be fastened to it when it is necessary 
to take out the engine transmission or any heavy part of the 
motor. This beam will also afford a convenient means of un- 
oading any heavy article from a truck or a wagon — such as 
iSiarrel of oil or anything that is heavier than would be con- 
venient for one man to handle otherwise. 

It will also be found convenient to have a wood floor in the 
entire building. If, however, this is not desirable, the part 
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of the building housing the implements themselves should at 
least have a floor of cinders, gravel or crushed stone. 

The illustration shows a plan that will incorporate the 
features mentioned above. The doors on the implement side 
of the building itself may be sliding doors, and those of the 
shop and garage hinged. The plan suggested in the illustra- 
tion has, as may be seen, a ^‘lean to” on each side. This 
building, therefore, may be put up in parts. The center may 
be put up first and one or both additions put on later. It is 
well to consider this point when contemplating sueh a build- 
ing, since it is economical and lends itself well to the purpose. 

The location of an implement house is important. First, 
it should be located near enough to the farmstead itself that 



Pig. 320. — Elevation of shop and implement shed. 


it can be conveniently reached. It should be located con- 
veniently to get machinery in and out when needed, without 
crowding. If convenient, it should be set so that it is possible 
to drive anywhere around the building and enter it with a 
tractor or remove any machinery from it. It should be set in 
a place on high ground, to make sure that it is well drained. 

When putting machinery away, it is well to go over it very 
carefully and itemize those parts that need repairing or special 
attention. Plows, harrows, cultivator shovels, and party 
that have polished surfaces should always be “doped up’^ w™ 
grease to prevent their rusting. The tongues or pole of til^e 
various machines, even though short, should be removed. Re- 
moval of these parts not only permits of closer storage, 
but it also enables the farmer to set them in a vertical position 
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so that they will keep their shape better and not tend to 
warp. 

Belt-power machinery stored in a shed of this sort should 
receive similar treatment. It is a good plan to ‘^dope up^^ 
and grease the shafting on which pulleys are located, to pre- 
vent these parts from rusting and to enable the farmer to 
remove the pulleys when he finds it necessary. 

The sickles should also always be removed from binders and 
mowers, thoroughly greased, and hung in the shop part of 
tips building. The canvas from the binder always should be 
removed. It is best to hang this on the wall strung out at full 
length so there will be no danger of its getting mildewed 
from moisture or spoiled in other ways. It is not a good 
scheme to roll up a canvas because this affords a nesting place 
for mice and squirrels, which is very apt to spoil the canvas. 

A doorway at least ten or twelve feet wide should be pro- 
vided for the implements, and fourteen feet is much better. 
TJtis will enable the farmer to get a large drill into the door, 
or a wide machine of any sort. 

The space required for housing the implements used on 
the average 160-acre farm only should be from eighteen to 
twenty-four feet wide apd about forty feet in length. Where 
the need for a larger building becomes apparent, it is de- 
sirable to build it larger, because it is very important that if 
a machine is to be housed at all, it should all be under cover 
and none of it neglected at any time. 

Machinery built of wood or steel — ^such as threshers, shellers, 
sijo fillers, etc. — should always be well cleaned before they are 
put away for storage. A thresher, for instance, should always 
be run for some time after threstiing is finished in order to 
Aean iV t\ioroug\i\y on ftie insiAo. M the sarae tvsne the. outfit 
\hould be free from the accumulation of the diist, chaff, and 
ouSwhich are usually found around the bearing. It is well 
to he sure that the machine is put away in the best possible 
shape. 

If the machines need painting, the painting should be at- 
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tended to at a time when work is slack on the farm. What 
has been said about painting refers particularly to machines 
constructed of wood. Season checks and cracks which afford 
a convenient place for moisture to enter should be filled with 
putty or paint ; if not, rotting rapidly occurs at these places. 
Any first-class paint may be procured which will do very 
well for painting machinery of this sort. Steel machines or 
machine parts will not rust if the surface is well coated with 
good paint. A paint with a lead base is very good for metal 
surfaces that are exposed to the weather. 

Belts, whether rubber or leather, should always be well 
cleaned and carefully hung up over a series of pegs so as 
not to make any sharp bends in the belting. Rubber belting 
of any sort should be stored in a dry dark place. In no 
case should leather belts be placed where they will be exposed 
to dampness and moisture. Canvas drive belts may be well 
cleaned and rolled up carefully and put away ; they should 
be laid on edge rather than on their face. All belts should 
always be laid on edge when rolled up for storage. 



CHAPTER XXXVI 
ORDERING REPAIR PARTS 


Since accidents are bound to happen, repairs must be made. 
Machinery of any kind used at all is bound to need repairing 
from time to time. Accidents and careless operators will 
cause breakages, and these must be repaired. Farm machinery 
is no exception. For farm machinery to work well requires 
that it must be in good repair and in first-class running 
condition. Realizing the importance of this, all farm ma- 
chinery manufacturers have provided departments which 
cater to the farmer in emergencies. These departments are 
usually referred to as “Repair Departments” or the “Extra 
Departments” or “Service Department.” 

The branch houses of the various manufacturers carry large 
supplies of repair parts that may be procured on short notice. 
Even the dealers in many small towns carry a liberal supply 
of those parts which are most likely to cause trouble during 
the season. Since it is a big item of expense for the manu- 
facturer to carry such enormous quantities of repair parts 
in his various branch houses and at the dealers, it is necessary 
to sell these parts at a rather high figure to cover the expense 
of large inventories. However, a realization of the importance 
of doing farm work at a critical time is the reason for carry- 
ing these parts in such quantities. It is, after all, worth a 
good deal to the farmer to know that when a machine part 
i^oes break he can, in a very short time, get a new piece which 
enable him to repair this machine and go on with his 
work without seriously handicapping him in his pfcin of 
production. To carry a supply of extra repair parts of every 
single kind with every dealer and always have an adequate 
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supply on hand is utterly impossible. The manufacturer, too, 
frequently has accidents and trouble at his plant which hinder 
him from getting his work out; and often the branch house 
or the dealer is not supplied with a piece that may be wanted 
because of such troubles. This is rare, however, and when it 
does happen, allowance must be made for it, as it is bound to 
•happen once in a while in any institution. 

Manufacturers of agricultural equipment publish printed 
lists of all parts that go to make up a machine of any kind. 
Every piece that enters into a machine carries what is termed 
a ^ ‘ Shop Number. ’ ’ On those pieces, which are made of cast 
iron, malleable or brass, it is customary to cast the numbers 
so they are plainly visible from the outside of the piece itself. 
Very often manufacturers carry besides the number a symbol 
letter which may be used in combination with the number, 
either as a prefix or a suffix and very often both. This com- 
bination of a number and letter constitutes the means for 
identifying this particular piece. The printed circulars, or 
repair lists as they are commonly called, give these num- 
bers, together with the names and the location in the machine 
on which they are used. They also list, in most cases, the 
price which a particular piece will cost. If it should happen 
to be a piece of shafting, a wrought iron bracket, or some sort 
of wooden piece, its size or name is generally given, together 
with a number and the price. Parts are usually listed in 
groups, relating to important parts of the machine; for ex- 
ample, all parts of the platform of the binder would be listed 
together, and all parts of the sickle bar of a mower would 
be found listed together. Throughout the entire line of farm 
machinery, this is the case. 

When it is necessary to order a repair part, it is very im- 
portant first of all to see if the part is a casting, what it^ 
number is and to be sure that this number is ordered orlC 
rectlyr It is also important that the name of the particular 
casting be procured from the printed repair list, and given 
correctly in the order, together with the size and name of the 
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machine of which it is a part. If the machine has a serial 
number, as many large machines such as threshers, shellers, 
silo fillers, etc., have, the serial number should also accom- 
pany the piece number. If the implement is a plow or harrow, 
its size and style or type number should be given. 

Repair parts should always be ordered early in the season 
and, as mentioned before, it is a good plan to list the parts 
that need repairing before the machinery is put in storage 
for the winter. Still a better way is to get these repair parts 
and put them on the machine before putting the machine into 
storage. By this plan not alone will the farmer be assured 
that the parts fit and work well, but he will be relieved of the 
anxiety of getting them for the machine when the time comes. 

How to order repairs has been explained. The following in- 
formation in ordering parts for any machine should be re- 
membered : 

(a) The name of the machine and the model. 

(b) The size of the machine. 

(c) The serial number of the machine (if it ha.s such). 

(d) The number of the part, together with its name. 

(e) The number of parts required. 

(f) The shipping directions which will include complete 

address, giving the postoflfiee, town or city, together 
with the county and state. 

It is also important to state whether the shipment is to be by 
freight, express, or parcel post. 

The same plan applies to ordering the repair part by mail. 
It is well to remember, however, that all this information, 
excepting (f) should be taken to the local dealer or to the 
branch house to get a particular part. It is also very im- 
portant to remember that in practically every instance repairs 
^r extras for farm equipment of any sort are sold on a cash 
B&.'iis only. When these parts are ordered by mail, a check 
or postoffice money order, or a bank draft should always ac- 
company the letter. If this is not done, perhaps they can be 
ordered C.O.D. It is an iron-clad rule with most manufac- 
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turers not to ship anything without the money and it is well 
to remember this when purchasing repair parts, particularly 
when ordering them direct from the factory or the factory 
branch house, or from the authorized distributer or jobber. 
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Alfalfa hullers, 291 
grinders, 303 

Anti-friction bearings, 385 

Baling presses, 324 
Bases, plow, 6 
Bean and pea threshers, 297 
Belt lacing, 366 
Belt slippage, 371 
Belt materials, 365 
Belting machines, 294 
Belts and belting, 365 
Belts, care of, 368 
Belts speeds, 209 
Binder, grain, 125 
corn, 149 
push, 158 
Bottoms, plow, 6 
Breaker plow, 5 

Capacity, baling presses, 332 
• corn binder, 156 
pickers, 194 
shellers, 274 

iomlJined harvesters, 169 
Irills and seeders, 90 
lisc harrow, 66 
ingine cultivators, 353 
'eed grinders, 311 
[rain binders, 143 
lullers, 295 

- husker-shredder, 288 
headers, 162 
land rollers, 75 
loaders, 119 
mowers, 102 
manure spreaders, 177 


Capacity, plows, mold-board, 25 
disc, 49 
listers, 49 

peg tooth harrow, 55 
push binders, 162 
potato digger, 199 
pump centrifugal, 338 
plunger, 339 
rakes, dump, 114 
side delivery, 114 
spring tooth harrow, 56 
silage cutter, 260 
saw mills, 323 
saws, wood, 322 
threshers, 238 
Chains and sprockets, 377 
Chilled plows, 5 
Clod crushers, 69 
Clover hullers, 291 
Combined husker silage cutter, 289 
cutter and grinder, 308 
harvester, 163 
Corn binders, 149 
pickers, 191 
shellers, 262 
husker-shredder, 276 
Coulter, plow, 15 
Covering for pulleys, 373 
Cultivator, engine, 343 
Cutter, silage, 247 
Cutters, feed, 312 
stalk, 199 


Diggers, potato, 195 
Disc, plows, 30 
hitching, 32 
operation, 33 
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Disc, harrow, 57 
hitch, 59 
operation, 61 
Draft, explanation, 9 
corn binder, 156 
picker, 195 

combined harvester, 170 
disc plows, 38 
harrows, 66 
drills and seeders, 91 
grain binders, 143 
land rollers, 75 
loaders, hay, 119 
headers, 162 
harrows, disc, 66 
peg tooth, 55 
spring tooth, 57 
listers, 49 

mold -board plows, 29 
mowers, 105 
manure spreaders, 177 
push binders, 162 
peg tooth harrow, 65 
plows, mold-board, 29 
potato diggers, 198 
rakes, dump, 114 
side delivery, 114 
road drags, 190 
scrapers, 190 
spring tooth harrow, 97 
unloaders, hay, 119 
wagons, 183 
testing for, 202 
Drag, road, 186 
Drag saw, 317 
Drawbar horse power, 203 
Drills and seeders, 177 
Drive belts, 365 
Dump rake, 107 
Dynamometers, 202 

Engine cultivators, 343 
Ensilage cutters, 247 
Equipment for shop, 389 

Peed grinders, 202 
cutters, 312 

Fields, laying out to plow, 22 


Figuring belt speeds, 209 
Fillers, silo, 247 

Gage, wheels, 21 
Garden tractors, 357 
General purpose plow, 6 
Grain drills, 77 
binders, 125 
shockers, 145 
threshers, 221 
Grease cup, 384 
Grinders, feed, 302 

Harrows, 50 
peg tooth, 50 
spring tooth, 55 
disc, 57 

Harvesters, combined, 163 
Hay balers, 324 
loaders, 114 
stackers, 119 
unloaders, 122 
machines, 107 
rakes, 107 
Headers, 158 

Horse power, draw-bar, 203 
Housing machinery, 394 
Hullers, clover and alfalfa, 291 
Husker-shredder, 276 

Implement shed, 393 
Independent beam plow, 17 
Indicator, speed, 212 
Irrigation pump, 334 

Knotters, 126 

Lacing belts, 366 
Land on plow bottom, 6 
Land rollers, 69 
Lands, plowing, 22 
Lime, sower, 92 
Lining up and setting, 213 
Listers, 42 
Loaders, hay, 114 
Lubrication, 373 

Main drive belts, 365 
Manure spreaders, 172 - 
Mold-board plow, 3 
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Motor cultivator, 343 
Mowing machines, 93 

Oils and lubricants, 383 

Oil for anti friction bearings,^ 385 

Ordering repair parts, 398 

Peg tooth harrow, 50 

Pea and bean threshers, 297 

Picker, corn, 191 

Planter, engine cultivator, 349 

Plow, 3 

Plow bottoms, 6 
suction, 6 
land, 6 
steel, 7 
hitching, 7 
independent beam, 17 
gage wheel, 21 
chilled, 5 
Plowing fields, 22 
Potato digger, 195 
Power required, baling presses, 333 
corn shellers, 274 
centrifugal pumps, 338 
husker-shredder, 289 
hullers, 296 
feed grinders, 311 
plunger pumps, 339 
silage cutters, 260 
threshers, 240 
wood saws, 315 
Presses, hay baling, 374 
Pulley covering, 373 
Pulverizers, soil, 69 
Pumps, 335 
Push binders, 158 

Bakes, dump, 107 
side delivery, 107 
cultivation, 108 
Eepairing plow beams, 41 
shares, 39 
discs, 41 
listers, 49 
harrows, 66 
mowers, 106 
Repairs, ordering, 398 
Revolution counter, 211 


Road drags, 185 
scrapers, 186 

Saws, wood, 314 
Seeders, and grain drills, 77 
Separators, grain, 221 
Setting belted machines, 213 
Sewing belts, 366 
Scrapers, road, 186 
Share, repairing, 7 
pointing, 39 
Sharpening discs, 41 
Sharpening shares, 39 
Shellers, corn, 262 
Shockers, grain, 145 
Shop equipment, 389 
Shovels, cultivator, 347 
Shredders, corn, 266 
Silage cutter, 247 
Silo fillers, 247 
Slat-bottom plow base, 6 
Soft centre steel, 6 
Soil pulverizers, 69 
Soils, different kinds, 10 
Speedometers, 212 
Speeds, of belts, 219 
Spreaders, manure, 172 
Spring tooth harrow, 35 
Sprocket wheels, 377 
Stackers, hay, 119 
Stalk cutters, 199 
Stubble plow base, 5 
Suction of plow, 6 

Tachometer, 211 
Tedders, hay, 107 
Testing machinery for draft, 202 
Threshers, grain, 221 
headers, 163 
harvesters, 163 

Tools and shop equipment, 389 

Tool house, 392 

Turf and stubble plow, 6 

TJnloaders, hay, 122 

Wagons, 179 
Waxland plow base, 5 
Wood saws, 314 









